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T.   On  Indian  Dogs.    By  Dr.  Barton,  of  Philadelphia*. 

XT  would  require  much  obfervation,  many  experiments,  and 
a  great  deal  of  time,  to  collect  all.  the  n'eceflary  materials  for 
an  exact  hiltory  of  the  native  clogs  of  North  America.  I  am 
by  no  means  prepared  for  the  ample  talk. .  My  object.,  in  the 
prefent  article,  is  much  more  limited— to  bring  together  a 
number  of  fcattered  facts  relative  to  the  origin  and  manners 
of  the  different  kinds  of  dogs  which  were  found-  among  the 
Indians  when  the  Europeans  firft  took  potieflion  of  the  coun- 
tries of  North  America.  '  In  the  inveftigation  of  this  inouny 
I  cannot  pretend  to  be  verv  methodical  :  nor.  do  I  expect  to 
avoid  errors.  I  aim,  however,  at  correcting  lome  of  the  er- 
rors of  preceding  writers. 

It  has  been  afferted,  by  many  hiftorians  and  natura'iiis, 
that  there  were  no  dogs  in  America  prior  to  the  diicoverv  of 
this  portion  of  the  world  by  the  Europeans  f.  Mr.  Pennant, 
one  of  thefe  naturalifts,  remarks:  "  As  it  is  certain  that  the 
dog  of  North  America,  or  rather  its  fubftitute,  on  its  firft 
difcovery  by  the  Englifh,  was  derived  from  the  wolf  tamed 
and  domeiticated,  fo  it  is  reafonable  to  imagine  that  of  South 
America  had  the  lame  origin  J."  I  do  not  think  it  fuffi- 
ciently  afcertained  that  there  were  not  originallv  in  America 
any  fpecies  of  dog  of  the  fame  (lock  as  thole  of  the  old  world-. 
It  has  not  yet  been  proved,  that  the  dog  of  Newfoundland, 
of  which  I  am  afterwards  to  make  more  particular  mention, 
was  unknown  in  that  ifland  before  its  difcovery  by  the  Eu- 
ropeans. But  admitting  that  the  Newfoundland  fpecies  or 
variety  originated  from  an  admixture  of  the  European  do<r 
with  the  wolf,  or  fome  other  native  animal  of  the  country, 
it  will  frill  appear  fomewhat  probable,  that  the  Indian  dogs 
in  many  other  parts  of  America  were  not  fpecifically  differ;  H: 

*  Co:r.nvjnicated  by  the  Author. 

f   Acofta,  Gomara.  Herrera,  Joannes  F.">bri,  BurVon,  Pennant,  \ 

%  Hiftorv  of  Quadrr.peds,  vol.  i.  p.  237. 
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from  thofe  of  the  old  world.  This  queftion  is  well  worthy 
of  the  attention  of  the  naturalift,  and  is  even  entitled  to  the 
notice  of  the  civil  hiftorian  of  the  new  world. 

Tccbicbif  or  Alco. 

In  Mexico  and  in  South  America  there  was  a  fmall  fpecies 
of  dog,  which  the  Mexicans  called  tecbicbi,  and  the  Peruvians 
allfty  or  alo.  This  is  particularly  mentioned  by  the  jefuit 
Jofeph  Acofta*,  and  other  of  the  earlier  vifitors  of  America. 
The  aty  had  a  melancholy  afpeft,  and  was  perfectly  mute, 
or  dumb.  Hernandez  fpcaks  of  it  as  being  fimilar  in  nature 
and  manners  to  the  common  dogs  of  Europe,  and  not  very 
different  in  form  f.  It  is  remarkable  that  Linnaeus  has  taken 
■ao  notice  of  this  fpecies3  though  he  fo  frequently  refers  to 
the  work  of  Hernandez.  Mr.  de  Buffon  has  confounded  it 
with  the  itzcvintepotzotli,  or  next  fpecies,  from  which,  how- 
ever, it  appears  to  have  been  diftinct  J.  Gmelin,  who  has 
fallen  into  a  fimilar  miftake  (though  the  words  of  Hernandez 
are  fufficiently  plain),  confiders  the  alco  as  a  variety  of  the 
canis  familiaris,  or  faithful  dog.  He  calls  it  canis  fami- 
liaris,  Americanus.  Although  I  have  little  doubt  that  the 
alco  was  a  true  canis  §,  I  think  it  is  too  (lightly  mentioned 
or  defcribed  to  enable  us  to  determine,  with  as  much  cer- 
tainty as  the  naturalift  could  wifli,  whether  it  was  merely  a 
variety  of  the  common  dog,  or  an  entirely  diftinft  fpecies. 
It  is  to  be  regretted,  indeed,  that  the  naturalifts  who  vifited 
America  in  the  fixteenth  century,  whilft  the  alco  was  dill  a 
common  animal,  have  left  us  fo  much  in  the  dark  concern- 
ing its  origin  and  nature.  Owing  to  their  negligence,  we 
are,  at  this  diftance  of  time,  only  permitted  to  fay,  with  fome 
degree  of  probability,  what  it  was  not.  I  do  not,  with  Mr. 
Pennant,  think  it  probable  that  it  was  derived  from  the  wolf. 
Its  entire  mutenefs  is,  I  think,  greatly  oppofed  to  this  idea ; 

*  The  Naturall  and  Morall  Hiftorie  of  the  Eaft  and  Weft  Indies,  8cc. 
p.  301,  302.  Englifh  tranflation.  London  1604. 

t  Hiftoriae  Animalium  et  Mineralium  Nova  Hifpaniae  Liber  Unicvis, 
&c.  p.  6,  7. 

X  Hiftoire  Naturelle,  &c.  torn.  xxx.  p.  200,  &c 

§  Independent  of  the  teliimony  of  Hernandez,  there  would  feem  to  be 
very  little  doubt  that  the  alco  was  a  true  fpecies  of  canis,  and,  indeed, 
verv  fimilar  to  fome  of  our  fmall  houle-dogs.  The  Spaniards,  accordi;  £ 
to  Clavigero,  gave  it  the  name  of  pbrrrd,  which  fighifies  a  dog;  and  Acoftf 
obferves,  that  the  Indians  called  all  the  dogs  which  were  brought  from 
Spain  aUo,  from  the  refemblance  between  them  and  their  native  animal. 
It  is  probable  that  the  Indians  in  fome  parts  of  South  America  had  after- 
wards (pci  haps  when  the  alco  became  cither  very  rare,  or  extinct)  adopted 
the  Soanilh  word  pero  for  dog.  The  Jaioi,  in  Guiana,  ulcd  this  word 
aft  as  early  ;.i  1633,     Dc  Laet's  Novus  Orbis,  p.  643. 

as 
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as  is  alio,  perhaps,  its  complete  domeftication.  If  it  were 
immediately  derived  from  the  wolf,  we  ought,  at  leaft,  to 
allow  the  Americans  fome  (hare  of  merit  for  the  fuccefsful 
pains  they  had  taken  to  reclaim  this  animal  from  the  wild 
ferocity  of  his  nature. 

This  fpecies  or  variety  of  dog  appears  to  have  been  pretty 
extenfively  diffufed  through  the  fouthern  parts  of  the  conti- 
nent of  America,  and  certainly  exilted  in  forne  of  the  iflands 
when  they  were  firft  difcovered  by  Columbus.  Peter  Martyr, 
and  after  him  other  hiftorians,  mention  the  difcoverv  of  mute 
little  dogs  in  the  ifland  of  Juanna  in  the  year  1492.  Martyr 
fays  they  were  deformed  in  (hape,  and  that  the  favages  ate  of 
them  as  the  Europeans  did  of  goats*.  I  cannot  find  that 
this  fpecies  was  difcovered  among  any  of  the  Indian  tribes 
inhabiting  the  tract  of  country  now  called  the  United  States.* 
It  is  not  certain,  indeed,  that  the  dogs  which  Soto  found  in 
Florida  were  not  of  the  alco  kind  :  I  think  it  highly  proba- 
ble, however,  that  they  were  not,  but  that  they  were  much 
more  allied  to  the  wolf  and  fox,  like  the  modern  Creek  dogs, 
which  I  am  afterwards  to  mention. 

It  would  appear  from  Clavigero,  that  the  alco  is  now  en- 
tirely extinct.  "  After  the  conqueft  of  Mexico,"  fays  this 
author,  "  the  Spaniards,  having  neither  large  cattle  nor  fheep, 
provided  their  markets  with  this  quadruped ;  by  which  means 
the  fpecies  was  loon  extinct,  although  it  had  been  verv  nu- 
merous f." 

Itzcuintepotzotli. 

The  itzcuhitepotzotli  was  the  Mexican  name  for  another 
fpecies  or  variety  of  dog,  which  is  figured  and  defcribed  by 
Fabri  J  and  by  Clas'igero.  whofia  figure  is  borrowed  from  that 
of  the  Italian  naturaiilt.  If  the  figure  be  an  accurate  one, 
the  animal  mud  have  been  of  a  very  deformed  afpect ;  and 
as  fuch,  indeed,  it  is  defcribed.  It  was  about  thefizeofa 
Maltefan  dog,  or  rather  larger.  The  head  was  verv  fmall, 
the  ears  pendulous,  and  the  eyes  foft  and  pleating.  The  nofe 
had  a  confiderable  prominence  in  the  middle,  and  its  tail  was 
very  fmall.  But  the  moft  ftriking  feature  of  the  animal  was 
a  protuberance  upon  its  back,  not  unlike  that  upon  the  Ara- 
bian camel.  The  fkin  wa3  varied  with  white,  tawny,  and 
black. 

This  fpecies  particularly  abounded  in  the  kingdom  of  Mi- 

:   The  Decades  of  the  Newe  Worldc  or  Weft  India,  &c.  The  firft  de- 
cade, p.  15.  Engiifh  translation.   London  1 5 5 5 .  4to. 
+  The  Hiftory  of  Mexico,  vol.  i.  p.  40. 
i  Rerum  Mcdicarum  Novs  tf  iipanke  Thefaurus,  &c.  p.  466,  &c. 
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can,  t  i  j c  moft  weflerly  part  of  the  old  empire  of  Ana- 
huac.      Phe  natives  ol  Michuacan  called  it.  abora,  or  ahbra. 
It  i»  faid,  by  Clavigero,  to  be  almoft  wholly  extinct*. 
The  itzcuintepotzotlt  bears  no  refefnblance  Whatever  to  the 

wolf,  from  which  it  is  not  probable  that  it  was  derived.  It 
has  much  more  the  afpect  of  fome  of  the  dothefticated  dogs; 
and  Hernandez  informs  us,  that  it  refembled  them  in  nature 
and  in  manner-.  That  it  was  a  fpecies  of  canis  is  very  pro- 
bable:  but  that  it  was  a  mere  variety  of  the  common  dog  is 
much  more  uncertain.  I  rather  fufpeet  it  was  not.  We  are 
not,  indeed,  permitted  to  decide  this  matter  with  certainty. 
One  effeniiaJ  difference  between  the  two  animals  we  are  able 
to  collect:  the  Mexican  dog  is  faid  to  have  fix  teats,  whereas 
the  common  dog  has  fen. 

Buffon,  Pennant,  and  Gmelin,  have  confounded  this  ani- 

mai  with  the  alco.     Hernandez,  however,  plainly  fpeaks  of 

them  as  tv  x  diftincl:  animals  f;  as  does  alfo  the  abbe  Cla- 

t.     It  is  probable,  ho\\c\er,  that  they  were  confidera- 

llied  to  each  other. 

fpecies   or  the   tecbicbi,   perhaps  both,  were 
brought  to  the  market  of  the  city  of  Mexico,  along  with 
.  many  other  animals,  before  the  conqueft 
Gage  fays  thefe  animals  were  fold  either 
u.by  quarters  or  whole.  '     It  would  appear  from  the  fame 
,  that  thefe  dogs  were  fometimes  caftrated  for  food  §. 
rhefe  fim|  recalculated,  with  many  others,  to  (how 

that  the  Mexicans,  at  the  time  they  were  difcovered,  had 
lly  advanced,  in  many  re (peels,  towards  the  attainment 
of  that  police,  thofe  arts  and  practices,  which  are  never  ob- 
served among  people  in  the  lavage  forms  of  fociety.  Another 
centurv,  but  tor  the  difcovery  of  Columbus,  would  have  con- 
dueled  thefe  unfortunate  Americans  much  nearer  to  the  con- 
dition of  their  conquerors  ;  but  it  is  to  be  feared  that  many 
centuries  would  have  been  requifite  to  have:  weaned  them  from 
their  hideous  religion,  which  was  the  foundation  of  their 
favage  practice.-  and  manner.-.  The  hi  (lory  of  mankind  ex- 
hibits abnndai:  >ofition,  that  the  arts  which 
they  praclife,  and  the  police  which  they  obierve,  are  no  cer- 
tain evidences  of  a  truly  civilized  Hate.  A  mild  religion  ap- 
pears to  be  absolutely  neceflary  to  the  attainment  and  the 
prelcrvation  of  this  happy  ftate  of  man. 

'   The  Hiftory  of  Mexico,  vol.  i.  p.  44* 

+  Hiftorix  Animalium,  &c.    Liber  Unicus,  p.  7. 

*  The  Hiftory  of  Mexico,  vol.  ii.  p.  38z  and  p.  323. 
\  New  Survey,  ii;c.  p.  xu. 
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We  know  not  whether  \S)$,ipobicbi  and  tl 
were  found  in  any  of  the  countries  confiderably  to  tl 
of  Mexico.  We  are  well  allured,  however,  that  different 
kinds  of  doss  were  verv  common  in  many  of  the  countries 
of  North  America,  when  this  continent  was  firil  discovered 
by  the  Europeans,  in  the  16th  and  17th  centuries.  I  am 
even  inclined  to  think  that  North  America  was  much  better 
fupplied  with  dogs  (I  mean  thefe  animals  in  the  domefticated 
ftate)  than  South  America  and  Mexico.  There  feems  to  be 
little  doubt  that  in  the  northern  countries  there  was  a  greater 
variety  than  in  the  fouthern  countries.  Florida  abounded  in 
thefe  animals.  When  Fernando  de  Soto  marched  his  army 
through  that  country,  in  the  year  154c,  the  Indians  fupplied 
him  with  great  numbers  of  dogs.  On  one  oecafion,  an 
Indian  cacique  fent  the  Spanim  general  no  lefs  than  three 
hundred  dogs*.  Thefe  were  eaten  by  the  Spaniards,  who 
deemed  them  not  inferior  to  the  beft  of  fheep  f.  But  we  are 
informed  that  the  Indians  did  not  eat  them  %.  It  would 
feem  that  the  Spaniards  did  not  always  ftand  upon  the  cere- 
mony of  waiting  to  have  the  dogs  prefented  to  them.  The 
Portuguefe  author  of  Elvas,  who  accompanied  Soto  and  his 
fucceiTor  in  their  mad  ramble,  informs  us,  that,  during  the 
time  the  army  laboured  under  a  fcarcity  of  meat,  "  he  who 
could  catch  a  dog  in  any  village  thought  himfelf  a  very  happy 
man  ;  for  fometimes  (he  obferves)  we  found  thirty  in  a  place; 
but  the  foldier  that  killed  one,  and  lent  not  a  quarter  to  his 
captain,   fuffered  for  it,   paving  dear  for  hi  -  when 

he  was  to  go  fentlnel,  or  upon  any  guard  of  fati  pie  '}." 

We  are  not  told  what  kind  of  dog  ir  was  that  the  Spaniards 

*  This  was  the  cacique  of  Quaxule,  which,  i:  v  e  can  defend  upc 
old  maps  of  Florida,  was  in  ••  of  the  C  :-.     A 

Relation  of  the  Invafion  and  Conquer.  - 1 . 

f  See  A  Relation,  &rc.  p.  ;;. 

£  A  Rel.-.tion,  &c.  p.  71.    I  do  :  t  certain  the 

not  eat  their  dogs.     The  prefent  which   Soto  received  at  Ocut 
country  of  the  Creek   Indians,   rather  favours  the  t:i'.  r;  did. 

The  cacique  fent  the  Spaniih  general  "  two  thousand  ]•  a  pro- 

lent  of  rabbets,   partridges,   fnaes-bread,   two  pullets,  and  a 
dogs."    A  Relntion,  &c.  p.  55.     If  the  Indians   did  not  eat  their  dogs, 
why  did  they  fuppofe  the  Spaniards  were  fond  of  them  ;     It  is  tiu: 
was  a  great  fcarcity  of  meat  and  fait  at  Ocute,  and  the  Indian 
fuppoled  that  anv  kind  of  food  would  be  acceptable  to  an  army  of  ■: 

men.     Behdes,  it  is  probable  they   had  ..  _ ing  the 

Spaniards  employed  in  dealing  their  dogs. 
;.  Relation,  &c.  p.  56. 
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found  among  thcfe  Indians.  There  do  not  appear  to  be  good 
grounds  tofulpect  that  they  were  of  the  alcn  or  kzcuintepotz- 
otli  kinds.  It  is  certain  that  neither  of  thefe  animals  rs  now 
known  among  any  of  the  Floridian  Indians;  and  it  does  not 
feem  likely  that  the  hreeds  which  theft  Indians  at  prefent 
poflefs  have  been  reclaimed  from  the  wild  flate  finee  the 
time  of  Soto's  "mad  adventures." 

The  docs  which  are  now  in  ule  among  the  Creeks,  Chik- 
kafah,  and  other  fouthern  tribes,  are  of  different  kinds.  As 
far  as  I  have  been  able  to  collect  information  concerning 
them,  they,  in  general,  bear  a  very  ftrong  family  refemblance 
to  the  wolf.  One  kind  is  very  fimilar  to  the  cants  lycaon,  or 
black  wolf,  of  which  I  have  already  made  mention.  It  is 
not,  however,  always  black,  but  of  different  colours,  com- 
monly of  a  bay  colour,  and  about  <\ne-third  lefs  than  the 
wild  black  wolf.  It  carries  its  ears  almoftereft,  and  has  the 
fame  wild  and  fly  look  that  the  wolf  has  *. 

The  other  kind  of  dog  is  fmaller  than  the  one  juft  men- 
tioned, and  is  more  like  the  common  red  fox.  Both  kinds 
bark,  but  not  fo  much  as  the  common  dogs ;  and  their  bark 
is  different  from  that  of  our  dogs,  being  more  nearly  allied 
to  the  howl  of  the  wolf  f . 

I  am  unable  to  fay,  with  certainty,  whether  thefe  fouthern 
dogs  differ  very  eflentially  from  thofe  among  the  northern  In- 
dians I  rather  fuppofe  they  do  not.  I  know,  at  leaft,  that 
among  the  latter,  as  well  as  among  the  former,  there  are  two 
fpecies  or  varieties;  one  which  has  generally  been  confidered 
as  the  wolf  merely  altered  by  the  domeiticated  ftate,  and  the 
other  more  allied  to  the  fox.  But  as  my  information  con- 
cerning the  northern  dog  is  more  correct  and  particular  than 
it  is  concerning  the  fouthern,  I  wifli  to  be  underftood  as 
fpeaking  principally  of  the  former,  in  the  following  defcrip- 
tioh  of  the  Indian  dogs. 

The  Indian  dog  (i  mean  that  which  is  moft  allied  to  the 
wolf)  is  frequently  called,  bv  the  traders  and  others,  the  kalf- 
1110$  breed.  His  general  afpect  is  much  more  that  of  the 
wolf  than  of  t lie  common  domeiticated  dogs.  His  body,  in 
general,  is  more  (lender  than  that  of  our  dogs.  He  is  re- 
markably fmall  behind.     His  ears  do  not  hang  like  thofe  of 

*  Froiti  the  information  of  Mr.  William  Birtram. 

+   I  have  been  informer!,  that  amorg  •'■  rhe  dogs  are 

of  a  more  mixed  breed,  ln^re  like  thefe  of  the  whites  This  is  doubtlefs 
owing  to  the  greater  iw  '  hich  hatfubfifte  thefe  Iudians 

jnd  the  whites.      1  .  es  ate  fo  much  mixed  with  the 

Europeans  that  they  are  often  named  by  the  traders,  ;he  M  Breeds." 

our 
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our  dogs,  but  ftand  erect,  and  are  large  and  (harp-pointed. 
He  has  a  long  fmall  fnout,  and  very  (harp  nofe  •.  His  bark- 
ing is  more  like  the  howling  of  the  wolf.  When  attacked, 
and  when  fighting,  he  does  not  (hake  his  antagonift,  like  our 
dogs.  His  teeth  are  very  (harp,  and  his  bite  fure.  When 
he  maris,  which  he  is  wont  to  do  upon  the  flighted  occafion, 
he  draws  the  (kin  from  his  mouth  back,  prefenting  all  his 
teeth  to  view.  Our  dogs,  when  once  attacked  by  thefe  In- 
dian dogs,  always  fear  and  (hun  them.  It  is  a  very  curious 
circumftance,  that  the  Indian  dog  will  never  attack  or  purfue 
the  wolf,  which  the  common  dogs  fo  readily  do.  This  fact 
feems  to  point  very  ftrongly  to  the  origin  of  the  American 
animal.  For  the  purpofes  of  hunting,  the  Indian  dogs  are 
very  ufeful ;  but,  in  other  refpects,  they  are  by  no  means  fo 
docile  as  the  common  dogs.  They  have  lefs  fidelity ;  for, 
though  never  fo  well  fed,  they  will  fteal  from  their  mailers f. 
In  fhort,  every  thing  (hows  that  the  Indian  dog  is  a  much 
more  favage  or  imperfectly  reclaimed  animal  than  the  com- 
mon dog. 

If  my  information  has  been  correct,  this  fpecies  or  breed  is 
ftill  preferved  in  the  greateft  purity  among  the  Six  Nations, 
from  whom  the  Delawares  acknowledge  that  they  received  it. 
The  Delawares  call  this  dog  hncbum,  or  lenni-cbum,  which 
fignifks  "  the  original  bealt."  The  Nanticokes  call  him 
ibn-ivallum  ;  the  Mahicans,  annun-ncen-dee-a-oo,  or  (S  the 
original  dog,"  to  diftinguifh  him  from  our  common  dogs, 
which  they  calf  limply  dee-a-oo,  or  de-a-oo. 

Thefe  appellations  (how  that  the  Indians  confider  their 
wolf  dog  as  a  native  of  the  country,  and  that  they  are  not 
incapable  of  difcerning  the  differences  between  this  animal 
and  the  greater  number  of  the  varieties  of  dogs  which  have 
been  introduced  into  America  by  the  Europeans. 

The  origin  of  the  Indian  dog  is  a  queftion  of  much  more 
difficulty  than  fome  naturaliils  have  imagined.  Thus,  Mr. 
Lawfon  feems  to  fuppofe  that  the  dogs  which  he  few  among 
the  Indians  of  North  Carolina  were  merely  wolves,  "  made 
tame  with  ftarving  and  beating  I."  This  is  eafy  natural  hif- 
tory.  Mr.  Pennant,  as  we  have  already  feen,  fuppofed  that 
the  dog  of  North  America  was  derived  from  the  wolf,  tamed 

*  Some  perforr>  inform  me,  that  many  of  the  Indian  dogs  have  a  large 
white  fpot  upon  the  breath 

f  This  affertion,  I  muft  confefs,  is  oppofed  by  the  teftimony  of  fome 
v.  ritcrs.  Thus  Carver  fays,  the  Indian  dogs  are  "  remarkable  for  their 
t.dclity  to  their  matters;  but,  being  ill  fed  by  them,  art  very  troublefomc 
in  their  huts  or  tents."     Travels,  &c.  p.  41  j>. 

X  A  New  Voyage,  &c.  p.  38. 
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and  domefticated  *.  This  opinion  has  been  maintained  by 
other  writers;  but  it  is  an  opinion  which  mull  be  admitted 
with  fome  limitation.  I  am,  indeed,  much  inclined  to  be- 
lieve that  the  Indian  dog,  in  many  parts  of  North  America, 
was  derived  from  the  wolf;  but  it  remains  to  be  proved  that 
it  is,  in  any  part  of  the  continent,  the  pure  or  unmixed  wolf, 
in  a  ftate  of  domeftication.  It  is,  more  probably,  an  hybrid 
animal,  begotten  between  the  wolf  and  fome  other  animal, 
perhaps  the  fox.  Mr.  Joilelvn,  a  long  time  ago,  eonfidered 
the  clog  of  the  New-^England  Indians  as  the  produce  of  the 
wolf  and  foxt.  This  is  alfo  the  opinion  of  many  well-in- 
formed perfoos  who  have  refided  among,  or  vifited,  the  In- 
dians. I  betieve  it  is  the  opinion  which  many  of  the  Indians 
themfelves  entertain  concerning  the  origin  of  their  dog. 

I  have  already  obferved  that  the  Indian  dog  is  fometimes 
called  the  half-wolf  breed.  This  plainly  Ihows  that  thofe 
who  have  impofed  this  name  did  not  view  the  American  dog 
as  a  mere  domeiikatcd  wolf.  In  other  words,  it  fhows  that 
they  eonfidered  him  as  an  hybrid  animal.  I  may  add,  that 
Carver  and  other  writers,  who  have  enjoyed  pretty  extenfive 
opportunities  of  obferving  the  dogs  of  the  Indians,  merely 
(peak  of  their  refemblance  to  the  wolf,  without  pretending 
to  affert  that  they  are  only  domefticated  wolves  £. 

Owing.-,  however,  to  the  great  affinity  which  fubfifts  be- 
tween the  Indian  dog  and  the  wolf,  the  favages  in  fome  parts 
of  North  America  bettowed  the  fame  name  upon  both  ot  thefe 
animals.  Thus  father  Hennepin  e:;prefsly  informs  us,  that 
chonga  is  a  dog  or  wolf,  in  the  language  of  the  IfTati  and 
Naudoweflks,  In  gtneral,  however,  the  Indians  apply  dif- 
ferent names  to  the  wolf  and  to  the  dog,  whether  it  be  their 
own  (or  native)  dog,  or  thofe  varieties  which  they  have  re- 
ceived from  the  whites.  I  may  add,  that  the  Indians  feern 
alfo  to  have  remarked  the  refemblance  of  fome  of  their  dogs 
to  the  fox;  for  the  Mohawks  (or  at  lead  the  Cochnewa- 
<joes,  who  have  fprun^  from  the  Mohawks)  call  the  red  fox 
-  i.  Now  the  Tufcarora*,  who  fpeak  a  dialect  of  the 
language  of  the  Mohawks,  call  a  dog  checth  and  cbeetbl. 
Much  ^dependence,  however,  fhould  not  be  placed  upon  this 
application  of  names ;  for  lavages  fometimes  beftow  the  fame 
names  upon  fpecies  that  are  unquestionably  diftinct. 

■    See  p.  r. 

+  4;  The  Indian  dog  is  a  creature  begotten  betwixt  a  wolf  and  a  fox, 
which  the  Indians  lighting  upon,  bring  up  to  hunt  the  deer  with."  Jof- 
fuvn's  New  England's  Rarities,  &c.  p.  13. 
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We  are  not  yet  prepared,  it  is  obvious,  to  give  an  exact 
genealogical  hiftory  of  the  Indian  dog.  We  are  compelled 
to  mix  conjecture  with  fa£t.  The  anatomical  ftruclure  of 
the  animal  fhould  be  examined.  But,  whafever  may  have 
been  the  origin  of  this  breed  of  dogs,  I  am  difpofed  to  think, 
with  Joflelyn,  that  the  lavages  found  it  in  the  woods,  and 
that  it  has  exifted  as  a  dimntt  fpecies,  or  breed,  for  a  very 
long  period  of  time.  Several  of  the  earlier  vifitors  of  different 
parts  of  North  America  fpeak  of  the  exutence  of  wild  dogs 
in  the  country.  Renatus  Laudonerius  invaded  Florida  in  the 
year  1564,  onlv  a  few  years  after  the  death  of  Soto.  In  his 
enumeration  of  the  native  productions  of  the  country  he 
mentions  wild  dogs.  There  is  no  reafon  to  fuppofe  that  he 
has  confounded  them  with  the  wolves  :  for  he  exprefsly  fays 
that  the  country  produced,  befide  thefe  dogs,  fome  fpecies  of 
wolves  *. 

The  difcoverers  of  the  ifland  of  Cape  Breton,  in  the  Gulf 
of  St.  Lawrence,  found  in  that  ifland  black  dog?,  which,  we 
are  informed,  the  Indians  were  very  careful  to  bring  up  to 
hunting  f.  I  think  it  probable  that  both  thefe  and  the  dogs 
mentioned  by  Laudonerius  were  the  fame  as  the  half-wolf 
breed  which  I  have  described. 

[To  be  continued.] 


II.  An  Account  of  a  ?ieiv  Method  of  J  up  plying  Diving- bells 
ivith  frejh  Air.     £)■  Robert  Healy,  A . B . 

SIR,  To  Mr.  Tilloch.  Dublin,  Jan.  S,  1S03, 

143,  Jamcs's-itreet. 
TAKE  the  liberty  of  communicating  an  experiment  on 
diving,  which  was  made  laft  Auguft  by  mv  father,  Mr.  Sa- 
muel Healy.  Should  it  appear  worthy  of  holding  a  place  in 
your  very  ufeful  and  inftruclive  Magazine,  you  are  at  full 
liberty  to  infert  it.  Robert  Healy. 

THE  method  of  fupplying  a  diving-bell  with  air,  which 
has  hitherto  been  generally  adopted,  renders  it  almoft  imprac- 
ticable either  to  defcend  in  water  to  any  confvitrable  depth, 
or  to  remain  there  a  length  of  rime  iufficient  to  perform  any 
thing  ufeful.  Much  inconvenience  remits  from  the  attention 
which  it  is  necelTarv  to  pav  in  admitting  the  fupply  from  the 
barrels,  which  are  ufed  as  relervoirs  of  a:r;  much  alio  from 

*  See  De  Laet's  Novas  Orbis,  lib.  iv.p.  215, 
f  See  the  fame,  lib.  ii.  p.   37. 

the 
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the  labour  and  time  which  are  expended  in  caufing  thti 
reach  the  hell.     The  mode  of  fiipply  which  Mr.  Healy  con- 
trived appears  much  calculated  to  remedy  thefe  inconveni- 
ences.    A  recital  of  the  circumftances  that  attended  Mr. 
Healv's  experiment,  it  is  hoped,  will  not  prove  uninterefling. 

Captain  Lonfdale,  of  the  Kxperiment,  was  employed  to 
raifeabrig  which  had  foundered,  in  the  year  1799,  in  the 
Bay  of  Dublin,  between  Dunleary  and  Xlowth.  This  he 
endeavoured  to  acconiplifh  by  fattening  chains  round  the 
bow  and  ftern  of  the  funken  vcffel,  and  by  connecting  to 
thefe  a  ring  on  each  fide,  through  which  cables  paffed,  and 
were  laflied  at  low  water  acrofs  the  deck  of  his  (hip,  that 
acted  is  a  huov.  Consequently,  on  the  tide  rifing,  if  the 
faltenings  had  not  given  way,  the  floating  veflel  mull  either 
have  funk  itfelf,  or  drawn  the  other  upwards. 

Mr.  Healy  accompanied  captain  Lonfdale  in  this  attempt, 
in  order  to  put  in  practice  his  mode  of  fupplving  a  diving- 
bell  with  air.  The  bell,  which  refembled  a  truncated  cone, 
was  made  of  wood,  confuting  of  ftaves  united  by  cooperage: 
the  mouth  was  two  feet  and  a  half  in  diameter  ;  the  top  one 
foot  and  a  half :  the  height  was  four  feet.  Windows  were 
placed  at  proper  diftances  round  the  fides,  and  one  at  the 
top :  there  was  alfo  an  aperture  in  the  top  for  letting  out 
foul  air.  In  the  infide  was  fufpended  a  ftage  for  the  purpofe 
of  refting  on.  On  the  top  was  fixed  an  iron  eye,  through 
which  a  cable  paffed  for  railing  or  lowering  the  bell.  This 
eve  was  fecured  to  the  bell  by  four  iron  bars,  of  an  inch 
fquare,  that  went  down  the  fides  and  lapped  under  its  edges. 
Within  fix  inches  of  the  bottom  was  fixed  a  broad  iron  hoop, 
of  an  inch  thicknefs,  from  which  weights  were  fufpended  to 
i'ink  tli>-  bell. 

On  |ke  (hip's  deck  was  laflied  a  forcing  or  condenfing  fy- 
ringe,  capable  of  containing  about  two  quarts,  to  which  were 
connecter]  five  fathom  of  iron  tube,  and  to  the  end  of  this  an 
equal  length  of  leathern  tube  that  turned  into  the  bell.  When 
the  pi  Hon  was  depreffed,  the  contained  air  palled  through  the 
tube*,  and  was  forced  into  the  bell.  Thus  a  conftant  ftream 
-  forced  down. 

Four  hundred  weight  and  a  half  being  fufpended  in  the 
•"  r  defcribed,   Mr.   Healy  was  firft   let  down  rapidly, 
when,  on  fignifving  his  defire  of  afcending,  his  wiih  was  im- 
.'civ  Complied  with.     He  ftated,   that  great  uneafinefs 
«.  particularly  hi  his  ears,  from  fuch  a  hidden  defcent; 

that  there  was  fuffieient  light  in  the  bell  to  enatrle  him  to 
read  by  light  reflected  through  the  mouth  of  the  bell  without 
removing  the  {butters  of  any  of  the  windows;  and  alfo  that 

he 
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he  could  fee  a  good  way  down  in  the  water.  Having  retted 
a  few  minutes,  and  matters  being  arranged  more  fatisfactorily, 
he  was  lowered  gradually,  and  remained  ftationary  about  a 
minute  at  each  fathom's  depth ;  the  fyringe  fupplying  fuch  a 
conftant  ftream  of  air,  that  the  bell  was  fupercharged,  and 
the  fignal  of  fufficiency  was  often  repeated.  Having  been 
more  than  half  an  hour  down,  and  for  iome  time  on  the  deck 
of  the  funken  veffel,  he  gave  the  fignal  for  afcending,  and 
was  drawn  up  in  the  fame  gradual  manner  in  which  he  had 
been  let  down. 

He  faid,  that  the  very  inftant  the  mouth  of  the  bell  was 
immerfed  a  noile  (truck  his  ears,  which  went  off  upon  his 
rcfting  at  the  diftance  of  a  fathom  from  the  furface :  the  next 
defcent  caufed  the  fame  deafening  fenfation,  the  removal  of 
which  was  effected,  to  a  considerable  degree,  bv  repeated 
yawning?.  No  inconvenience  was  felt  by  his  refpiring  air 
condenied  by  the  preiTure  of  fix  or  feven  fathoms  water.  A 
flight  giddinefs  remained  a  few  minutes  after  his  emerging, 
and  the  blood-velTels  about  his  face  were  a  little  fwolien. 

In  the  night,  the  lafhings  having  given  way  at  high  water, 
one  of  the  rings  through  which  the  cables  palled  tell  to  the 
bottom.  On  the  following  day  he  defcended,  in  a  gradual 
manner  as  before,  to  the  depth  of  feven  fathoms,  in  order  to 
raife  the  ring,  and  remained  below  for  an  hour  and  fome 
minutes.  Not  the  fmalleft  inconvenience  was  felt  in  his 
breathing.  After  coming  up  he  coughed,  and  a  fiight  tinge 
of  blood  appeared  in  his  fpittle.  The  fullnefs  in  his  face,  as 
alfo  the  giddinefs,  occurred  as  in  the  lad  experiment.  In 
this  the  bell  did  not  appear  to  admit  fo  much  light  as  in  th* 
former  experiment,  although  the  papers  explanatory  of  the 
communication  of  fignals  by  pulling  the  ropes  (which,  for 
precaution,  were  fixed  to  the  infide  of  the  bell)  were  dill  le- 
gible. With  the  fyringe  one  man  fupplied  feven  gallons  of 
air  in  a  minute,  and,  if  necelTary,  could  have  fupplied  double 
that  quantity. 

The  following  morning  the  wind  rofe  to  fuch  a  degree  as 
to  break  both  the  cables  and  chains  that  were  attached  to  the 
funken  (hip,  and  of  courfe  interrupted  the  prolecution  of 
further  experiments  5  which,  however,  at  a  future  period, 
Mr.  Healy  hopes  to  refume.  It  is  to  be  wifhed  that  other 
adventurers  will  make  fimilar  attempts,  and  improve  on  the 
hint  which  this  trial  affords  j  for,  to  ufe  the  words  of  Seneca, 

Patet  omnibus  ars,  IMH||||»  eft  occupata,  mvium  «  ill*  ctiam  futuris 

;*'ift,«m  eft. 
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III.  On  Painting.     By  Mr.  E.  Da  yes,  Painter. 

Ess  AT  VIII. 

On  Mar 

!  to  be  generally,  if  not  alw 
diffic  SirJq/buaRe) 

I  HC  word  manner  may  be  applied  to  colour,  light  and 

(hade,  and   penciling.      It  i^  cxprefiive  of  certain  peculiar 

murks  that  invariably  characterize  the  works  of  each  indi- 

!,  as  in  fome  a  blueriefs  in  the  colouring  prevails,  in 

others  a  gray  or  yellow,  while  others  are  diftinguifned  by  a 

finefs  in  the  fhadowsj  in  one  the  penciling  is  round,  in 

another  fquafe  or  forked.  So  far  is  a  new  manner  from  being 

a  mark  of  renins,   as  fome  aOert,  that,  could  perfection  in 

irig  ever  be  attained,  it  would  be  unaccompanied  bv  any 

peculiarity  whatever. 

In  that  part  of  our  education  which  is  to  be  obtained  by 
copying,  we 'ought  to  be  particularly  careful  that  the  works 
we  copy,  or  the  matter  we  imitate,  have  a  manner  the  pureft 
and  the  leaft  vicious  pofliWe  ;  for  we  may  reft  affured,  Angu- 
larity, which  in  feme  is  glaringly  abfurd,  will  be  the  firil 
portion  we  (hall  inherit. 

He  who  forms  to  himfelf  a  model  in  a  mailer  will  be  al- 
ways inferior  to  the  archetype  :  the  heads  of  all  the  great 
fchools  have  been  fuperior  to  their  imitators.  Nature  rifes 
in  the  fame  degree  over  the  fervile  and  bafe.  M.  Angelo 
was  fuperior  to  his  difciples,  and  that  in  proportion  to  their 
dependent  habit  of  thinking.  The  fame  caute  placed  Ra- 
phael, Titian,  the  Caracci,  &c.  at  the  head  of  certain  claflcs 
of  artifts,  many  of  whom  have  followed  their  mafters  limp- 
lhgly  and  awkwardly.  The  fame  baneful  defire  of  imitation 
isequallv  detrimental  to  poets;  for  the  arts  cannot  be  called 
liberal  in  the  hands  of  thofe  who  want  fpirit  to  think  for 
themfelves.  Not  to  acknowledge  the  favours  we  receive 
would  we  illiberal,  but  to  link  under  them  into  a  ftate  of 
flavery  is  bafe.  The  wifdom  of  the  world  may  inform,  but 
we  mult  improve  from  ourfelves;  for  precept  will  do  but 
little  if  the  mind  is  not  fufceptible  of  it ;  the  feed  mull  be 
fuited  to  the  foil.  The  mind,  like  a  fine  fpring  of  water, 
will  become  more  productive  and  clear  the  more  it  is  uted. 

Peculiarity  is  what  chidly  characterizes  the  different  maf- 
ters. We  fay,  for  inftance,  the  manner  of  Raphael  is  drv 
9  and 
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tind  hard,  thereby  indicating  the  too  violent  difplay  of  out- 
line, the  deciiions  and  abrupt  divilloas  in  the  (hadows,  with 
the  parts  not  fufficiently  loft  in  their  ground?.  Thai  of Spa- 
rnio'et  is  forcible,  with  much  red  in  the  fleih ;  while  in  that 
of  Rembrandt  we  expect  little  light,  with  aglow  of  colour, 
that  may  too  often  be  called  rotten-ripe.  We  may  further 
obferve  the  dark  manner  of  Guercino  and  the  filver  of  Guido, 
with  many  others  not  neceflary  to  mention.  What  are  thofe 
differences  in  the  various  mailers,  but  fo  many  Angularities 
that  characterize  and  diftinguifh  the  individual  ? 

As  perfection  cannot  be  attained,  every  artift,  of  necefnty, 
will  have  a  manner;  but  in  proportion  as  he  fucceeds  in  ap- 
proaching perfection  will  his  manner  become  the  more  pure. 
This  he  can  only  hope  to  attain  by  an  extenfive  inquiry,  that 
is,  by  not  flavifhly  tying  himfelf  down  to  the  imitation  of  an 
individual.  He  is  bound  to  (how  in  his  works  that  he  has 
opinions  of  his  own,  and  that  he  dares  to  think  for  himfelf. 

Raphael's  firft  manner  was  like  that  of  hismafter  Perugino; 
but  this  he  foon  quitted  for  a  fweeter  mode  of  colour,  which  he 
caught  from  Da  Vinci  and  Eartolomeo,  and  for  a  more  noble 
and  elevated  ftyle,  which  he  acquired  from  M.  Angelo.  Julio 
Romano  imbibed  much  of  the  fire  of  his  mafter,  as  did  Roflb 
and  Prematicio  of  theirs.  The  Caracci  adopted  a  moft  libe- 
ral manner  of  imitation,  founded  on  a  combination  of  the 
excellences  of  all  the  great  fchools,  and  ultimately  produced 
one  entirely  new.  Domenichino,  Guido,  Guercino,  and 
Schidone,  exhibit  in  their  works  but  flight  traces  of  the 
fchool  they  were  formed  in.  Van  Dyck  is  perfectly  original. 
Our  countryman  Reynolds  is  an  example  of  this  liberal  man- 
ner of  imitation  ;  we  fee  in  his  works  the  grace  of  Corregio 
and  Parmegiano  combined  with  the  beauty  and  richnefs  of 
Venetian  colouring,  accompanied  with  the  chiaro-fcuro  of 
the  Flemifh  and  Dutch.  Le  Sueur's  firft  manner  refembled 
his  matter  Vouet,  which  he  foon  quitted,  and  made  himfelf 
fupenor  in  every  part  of  the  art.  Le  Brim  was  influenced 
by  the  fame  fpirit  of  independence,  and  left  his  mafter  far 
behind. 

Of  thofe  who  have  been  defiitute  of  the  pride  of  independ- 
ence, and  have  fallen  into  a  narrow,  confined,  and  illiberal 
kind  of  imitation,  we  will  point  out  a  few.  Guido  was  imi- 
tated by  Sirani,  Poufiin  by  Verdier,  Paul  Veronefe  b 
brothers,  and  Jacomo  Batfan  by  his  ions.  Rubens  was  imi- 
tated by  Jacques  Jordans,  who  ha:,  hicreafed  the  exceffes  of 
his  mafter  without  adding  one  perfection  of  his  own.  Rem- 
brandt was  followed  fervilely  by  Brarner,  Eckhout,  De  Gelder. 
&c.     We  might  enumerate  many  others^  which  mult  oc 

to 
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to  every  one's  recollection,  whofe  works  pafs  with  the  igno- 
rant for  thofe  of  their  matters.  Perhaps  this  difference  im  the 
works  of  artifts  may  arife  from  the  external  objects  and  their 
images  painted  in  the  eye  of  fome,  not  agreeing  ;  which  may 
alfo  account  for  the  variation  we  obferve  between  the  bulk  or 
altitude  of  bodies  and  their  representations  by  various  artifts. 
This  peculiar  habit  of  feeing  may  conftitute  what  we  call 
manner. 

It  is  certain  too  much  copying,  or  too  great  a  devotion  to 
the  works  of  fome  favourite  matter,  brings  on  a  habit  of  fee-* 
ing  even  nature  with  his  imperfections.  Hence  it  is,  that 
what  is  termed  the  fchools  have  in  the  end  proved  the  ruin 
of  art ;  not  becaufe  they  were  bad,  but  becaufe  weak  men 
have  been  content  with  nature  at  fecond-hand  :  fome  author 
calls  fuch  people  not  nature's  fons,  but  her  grandfons. 

Before  we  quit  this  part  of  our  efl'ay  we  will  ju(t  touch  on 
the  manner  or  penciling,  alfo  called  handling.  The  ufe  of  the 
pencil  is  diftinguiftied  into  the  fmooth  or  mellow,  and  the 
expeditious  or  bold.  The  application  of  thofe  manners  muft;, 
in  a  great  degree,  depend  on  the  fize  of  the  picture  to  be 
painted,  alfo  its  fituation  and  fubject.  As  far  as  fubject  is 
concerned,  the  former  method  bed  applies  to  objects  in 
themfelves  beautiful ;  as  elegant  female  figures,  voung  and 
fleek  animals,  paftoral,  and  all  objects  intended  to  delight. 
The  latter  manner  will  bell  alTociate  with  aged,  broken,  and 
irregular  objects,  and  fuch  fcenes  as  are  intended  to  excite 
terrible  emotions.  The  bold  pencil  of  Rubens  is  highly  ad- 
mirable, and  is  a  great  beauty  in  his  pictures;  while  the 
pencil  of  Van  Dvck  is  more  foft  and  mellow.  Claude  had  a 
fmooth  pencil  Cutting  his  choice  of  fubject ;  on  the  contrary, 
Salvator  Roia  is  bold,  and  well  imparted  with  colour.  The 
pencil  of  Titian  is  a  fine  example  for  the  heroic  in  landfcape, 
or  what  may  be  termed  the  hiftorical  ftyle,  and  which,  as 
mentioned  in  our  firft  efiay,  derives  its  name  from  the  dig- 
nity of  the  objects  of  which  the  picture  is  compoied.  Thofe 
are  miftaken  who  imagine  it  derires  its  character  from  flight- 
nefs  and  indecifion,  and  who  dignify  their  own  crude  and 
undiftino-uifhable  mafies  with  that  noble  appellation.  The 
pencil  ot  Titian  is  firm,  bold,  and  at  the  fame  time  decifive, 
and,  in  the  higher  ftyle  of  landfcape,  may  be  offered  as  an 
example  worthy  of  our  attention.  We  fhail  find  numberlefs 
examples  in  the  Dutch  fchool  to  direct  our  hand  in  the  paf- 
toral ;  and  the  pencil  of  young  Teniers  is,  perhaps,  the  fined 
in  that  part  of  the  art.  The  pencil  is  not  a  mere  vehicle  for 
laying  on  the  colour,  but  its  motion  muft  exprefs  the  cha- 
racter of  the  various  objects  it  may  be  employed  on.  As  in 
H  landfcape 
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landfcape  the  foliage  of  trees,  incrufting  of  the  bark ;  on  cat- 
tle, in  reprefenting  hair  and  wool ;  the  character  and  folds  of 
drapery,  the  thinnefs  of  flower?,  &c.  Sec. 

As  well  as  the  manual  practice,  painting  requires,  1.  A 
boldnefs  of  hand  in  the  dead-colouring :  2.  In  the  fecond  co- 
louring, more  circumfpe£tion  and  labour :  and,  3.  Thorough 
patience  and  attention  in  the  retouching  and  finifhing  of  the 
picture.  Thefe  qualities  can  no  more  be  feparated  than 
Venus  and  the  Graces. 

He  who  wifhes  to  infure  himfelf  a  good  manner  of  pencil- 
ing fliould  avoid  copying  fuch  pictures  as  are  imperfect  in 
that  refpeel ;  for,  if  we  begin  with  a  floveuly  or  bad  one, 
every  ftep  will  plunge  us  deeper  in  error.  But  all  attempts 
at  painting  will  be  vain  if  we  do  not  poffefs  the  power  to 
determine  the  form  at  once,  which  can  onlv  be  acquired 
through  a  previous  practice  in  drawing ;  for  on  this  the  clear- 
nefs  as  well  as  the  firmnefs  of  the  penciling  depends. 

There  are  two  methods  of  preparing  our  picture :  one  is, 
to  draw  in  the  objects  with  their  ground  colour,  carefully 
Saying  in  the  fhadows,  dead-colouring  the  lights  folid,  and 
preferring  the  Jhado-zvs  transparent  throughout  the  work ;  in 
the  fecond  ftage,  to  correct  the  forms,  and  add  to  the  darks 
where  wanted  ;  and,  thirdly,  after  oiling  out  the  parts,  bring- 
ing the  whole  into  harmony  by  glazing,  fcumbling,  and 
rlnifhing  with  the  extreme  lights  and  darks.  This  direction 
is  general ;  for,  after  the  lights  and  darks  are  added,  pans 
mav  require  to  be  kept  down,  enriched,  &c,  as  practice  muft 
direct.  The  fecond  method  is  to  dead-colour  fclidly  through- 
out, and  to  finiih  the  fhadows  by  glazing.  The  latter  method 
admits  of  greater  changes  being  made  in  the  work  during  its 
progrefs  than  the  former. 

*»*  In  our  laft  Effav,  for  W.  Scope,  read  W.  Scrope, 
efq.  of  CaftleComb. 


IV.   Experiments  on  the   Colouring  and  Mordant  Property  cf 
the  Oxide  of  Molybdena.     By  M.  D.  Jaeger*. 

L  HESE  experiments  were  made  with  foliated  molvbdcna 

of  Altenberg,  in  Saxony,  prepared  in  the  following  manner . 

After  having  feparated  the  metal  from  all  quartzv  parts,  it 

•vas  reduced  into  an  acid  by  loner  expofure  to  a  red  heat  in 

an  open  crucible.     This  acid  was  then  diffolved  in  hoilins; 

*  From  Scher«r's  Allgmeines  Journal  dcr  Cternit,  January  1S02. 

water, 
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water,  and  fat  mated  with  potafb.  The  molybdate  of  potafli 
being  foluble  in  a  much  largei  quantity  of  cold  water  than 
the  tree  molybdic  acid,  this  acid  was  united  to  potafh  with 
a  view  that  a  more  concentrated  folution  of  it  might  be  ap- 
plied to  the  (tuff,  which,  in  regard  to  linen  and  cotton,  is  a 
matter  of  great  importance. 

A.  One  part  of  this  folution  was  diluted  with  ten  or  twelve 
parts  of  rain  water;  and  a  fined  of  raw  white  woollen  (luff, 
and  another  of  white  Saxon  kerfeyraere,  were  boiled  in  it  for 
half  an  hour.  The  two  (hreds  affirmed  a  grayifh  green  co- 
lour. Both  of  them  were  then  cut  into  fmall  bits,  for  the 
purpofe  of  fnbjeeting  them  to  the  following  experiments  : 

Thefe  hits  of  cloth  were  put,  iff,  Into  a  boiling  fo- 
lution of  fulphate  ©f  zinc  very  much  diluted:  2d,  A  ftmilar 
folution  of  acetite  of  lead:  ^d,  Another  bf  fulphate  of  cop- 
per :  4th,  Another  of  tin  in  the  fulphuric  and  muriatic  acids: 
5th,  Another  of  fulphate  of  iron  :  6th,  Of  tin  in  fimple  mu- 
riatic acid  :  7th,  Another  of  tin  in  acetous  acid  :  8th,  An- 
other of  tin  in  nitro-muriatic  acid  by  muriate  of  ammonia: 
9th,  Into  one  of  cobalt  in  nitric  acid,  rendered  (lightly  mu- 
riatic by  muriate  of  foda  :  ioth,  And  into  aqueous  tincture 
of  gall-nuts  prepared  cold,  which  communicated  to  woollen 
(luff  boiled  in  it  a  ruffet  colour. 

The  different  pieces,  after  being  boiled  for  a  quarter  of  an 
hour  in  folution  of  molybdena,  when  wafhed  and  dried  ex- 
hibited different  (hades. 

B.  A  (bred  of  white  cotton  cloth  was  immerfed,  cold,  for 
twelve  hours,  in  a  part  of  the  folution  of  molybdate  of  potafh 
much  diluted  ;  and  it  was  then  removed  to  a  diluted  folution 
of  tin  in  a  mixture  of  the  fulphuric  and  muriatic  acids.  The 
(tuff,  which  had  not  changed  its  coUur  in  the  folution  of 
molybdena,  affumed  a  bright  blue  colour  fomewhat  dirty. 

The  above  two  pieces  of  cloth  which  were  treated  with  the 
folutions  of  tin  exhibited  this  peculiar  phenomenon,  that 
on  the  edge,  when  cm,  they  were  of  a  darker  and  purer  blue 
than  externally.  Another  circumftance,  no  lefs  remarkable, 
is,  that  theft  colours  experienced  from  the  light  an  cffe6t  con- 
trary to  that  produced  on  vegetable  colours,  which  lofe  their 
colour  by  expofure  to  the  fun;  while  that  of  molybdena  ac- 
quires a  double  degree  of  intenfity.  The  green  (hades  gene- 
rally paffed  to  blue]  but  after  fome  time  renamed  in  the  (bade, 
or  when  expofed  to  the  nioift  atmoiphere,  their  primitive 
colour. 

However  fatisfa&orv  thefe  refults  might  be,  M.  Jaeger 
carried  his  refearch.es  (till  further,  and  endeavoured  to  obtain 
colours  better  defined,  and  brighter ;   and   particularly  pure 
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"blue  and  green  folutions  of  tin  were  thofe  which  feemed  moll 
likely  to  accomplifh  that  end. 

C.  The  folution  of  molybdate  of  potafh  was  mixed,  in 
certain  proportions,  with  pure  folutions  of  tin  in  muriatic 
acid,  diluted  in  cold  rain  water.  Shreds  of  raw  white  wool- 
len fluff,  moiftened  with  boiling  water,  were  boiled  for  half 
an  hour  in  this  mixture.  The  liquor  was  decompofed,  de- 
posited the  tin  under  the  form  of  a  grayifh  powder,  and  the 
refiduum  affumed  an  agreeable  blue  colour,  which  was  com- 
municated alio  to  the  fluff,  but  with  a  made  lefs  pure. 

D.  Not  fatisfied  with  this  refult,  M.  Jaeger  tried  to  pre- 
pare the  fluff,  before  it  was  immerfed  in  the  bath  of  molyb- 
dena,  with  different  mordants ;  fuch  as  fulphate  and  aceiite 
of  alumine,  diluted  fulphuric  and  muriatic  acid,  acidulous  tar- 
trite  of  potafh,  and  others  :  but  the  refult  did  not  anfwer  the 
object  he  had  in  view.  He  then  thought  it  neceffary  to 
employ  other  means. 

E.  A  folution  in  excefs  of  molybdate  of  potafh  was  then 
mixed  with  a  fatu rated  folution  of  tin  ;  the  mixture  was  boiled 
for  half  an  hour  in  a  retort,  and  was  afterwards  left  at  reft 
for  eight  or  ten  days.  After  this  time,  the  liquid,  which  at 
firfl  was  of  a  grayifh.  blue  colour,  was  found  changed  into  a 
bright  dark  blue,  and  had  depofited  a  larg,e  quantity  of  gray 
oxide  of  tin.  The  liquid  was  decanted,  and  filtered  through 
double  paper. 

i ft,  This  tincture  communicated  a  bright  blue  colour  to  a 
fhred  of  mull  in,  which  had  been  left  in  it  for.  a  quarter  of  an 
hour  after  it  had  been  diluted  in  two  parts  of  water. 

2d,  A  fhred  of  raw  white  woollen  fluff  was  fo  flrongly  co- 
loured by  this  tincture,  that  after  ebullition  for  half  an  hour 
it  came  out  dyed  of  a  pure  faturated  blue  colour. 

As  the  tincture  did  not  appear  to  be  ex hau (ted  of  colour, 
there  were  boiled  in  it  for  half  an  hour,  each  after  the  other, 

3d,  A  fhred  of  woollen  fluff. 

4th,  A  fhred  of  the  fame  kind.  The  two  fhreds  acquired 
a  blue  colour,  decreafmg  in  intenfity. 

To  afcertain  how  far  the  blue  colour  of  the  woollen  cloth 
could  be  fixed,  a  fhred  of  fluff  was  boiled  for  an  hour  in  one 
part  of  blue  tincture  diluted  with  half  a  part  of  water.  Its 
colour  was  hot  darker  than  that  of  No.  2. 

The  dyed  fhred  was  then  cut  into  two  parts,  and  one  of 
them  was  boiled  for  a  quarter  of  an  hour  in  the  fame  tinc- 
ture, to  which  a  little  of  the  folution  of  tin  had  been  added. 
Its  colour  this  time  was  more  intenfe. 

The  colour  in  thefe  experiments  had  diftributed  itfelf  per- 
fectly, and  had  united  in  fo  intimate  a  manner  with  the  fibres 
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of  the  wool,  that  the  fluff  had  all  the  appearance  of  wool  dyed 
with  indigo.  After  this  fuccefs,  M.  Jaeger  endeavoured  to 
unite  the  colour  of  molybdena  with  other  vegetable  colours, 
and  to  tranfport  it  in  that  ftate  to  fluffs.  The  refults  of  this 
labour  were  as  follow  : 

F.  Different  Ihreds  of  woollen  cloth,  to  which  a  greater  or 
lefs  hlue  colour  had  been  communicated  by  tincture  of  mo- 
lybdena, were  boiled  for  halt  an  hour  in  a  cold  aqueous  in- 
fufion  of  quercitron  bark.  They  acquired  different  fliades  of 
green,  but  which  did  not  poll'ds  all  the  purity  and  uniformity 
which  could  have  been  wifhed.  I Je  therefore  thought  that 
it  would  be  neceffary  to  change  a  little  his  procefs. 

(4.  Different  fhreds  of  woollen  ("tuff  were  boiled  for  a  longer 
or  fhorter  time  in  an  infufion  of  quercitron  bark,  with  a  view 
to  communicate  to  them  different  fliades  of  yellow.  The 
quantity  of  blue  tincture  neceli'ary  for  each  (hade  of  yellow, 
beginning  with  theweaket't,  was  added  to  the  infufion,  which 
was  in  a  great  part  exhaufted.  In  this  manner,  fliades  of 
green,  not  inferior  in  beauty  to  Saxon  green,  were  obtained 
by  an  ebullition  of  half  an  hour. 

IJ.  In  other  experiments,  fometimes  the  blue  tincture  and 
fometimes  the  molybdate  of  potafli  was  tried,  either  by  com- 
bination with  vegetable  colours,  or  alone,,  as  mordants  or  mo- 
difiers. The  refults  in  general  were  very  Satisfactory.  Several 
of  the  colours  thus  obtained  were  fo  lixed  and  unalterable  in 
the  fun  and  air,  and  by  ftrong  acids,  that  no  other  colour 
could  be  compared  with  them  in  this  refpect. 

M.  Jaeger  terminates  his  interesting  labour  by  announcing 
a  black  colour,  furniflied  to  him  by  a  compofition  of  molyb- 
date of  potafli,  acetite  of  alumine,  and  logwood.  This  black 
having  been  tried,  in  regard  to  durability,  as  compared  with 
common  black,  bv  boiling  both  for  a  quarter  of  an  hour  in 
diluted  fulphuric  acid,  that  of  molybdena  was  fcarcely  changed, 
while  the  other  loll  its  colour  entirely,  and  pafled  to  a  burnt 
yellow. 

The  author  adds  alfo,  that  the  blue  tincture  of  molybdena, 
evaporated  in  a  gentle  heat,  furnihVd  a  very  fine  blue,  folu- 
ble  in  water,  which  might  be  ufed  for  writing,  and  even  for 
painting,  in  the  fame  manner  as  any  other  colouring  juice. 

It  appears  from  thefe  experiments  that  molybdena  may  be- 
come a  very  valuable  colouring  matter  in  the  art  of  dyeing. 


V.  Rt 
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V.   Remarks  on  the  prefent  State  of  Aerojlatlon.     By 
Mr.  G.  J.  Wright. 

[Concluded  from  p.  346  of  our  laft  Volume.] 

1  HE  machine  being  conftructed,  it  only  remains  to  fill 
it  with  inflammable  air  (hydrogen  gas).  The  ufual  method 
of  procuring  inflammable  air  is"by  the  folution  of  iron  in  ful- 
phuric  acid  or  common  oil  of  vitriol :  for  this  purpofe  a 
number*  of  air-tight  cafks  are  difpofed  in  circles  of  ten  or 
twelve  in  each  circle.  The  cafks  compofing  one  circle  com- 
municate, by  their  individual  tubes,  to  one  centre  calk  con- 
taining water,  whofe  height  muft  be  fuch  as  that  the  orifice 
of  each  tin  tube  mould  be  fome  inches  under  the  fluid  \.  The 
centre  cafks  (or  coolers,  as  thev  are  technically  termed)  are 
the  only  ones  immediately  connected  with  the  balloon,  and 
that  bv  varnifhed  filken  tubes  proceeding  from  their  fum- 
mits :  there  muft  alfo  be  a  fecond  orifice  in  the  head  of  each 
cafk  compofing  the  circles;  each  fuch  orifice  being  for  the 
purpofe  of  introducing  the  ingredients,  and  provided  alfo  with 
an  air-tight  plug.  The  iron  (of  which  the  turnings  from  the 
boring  of  cannon  are  reckoned  the  beft)  being  placed  in  the 
cafks,  the  diluted  acid  X  (having  been  previously  well  mixed 
in  a  feparate  veffel  purpofely  provided)  is  to  be  poured  upon 
it,  flopping  up  the  orifice  with  the  plug  as  foon  as  the  fmell 
of  the  gas  is  perceived  :  the  quantity  of  acid  firft  put  into 
each  cafk  muft  be  half  the  requifite  proportion  for  the  weight 
of  iron  therein  contained;  and  this  rule  muft  be  obferved 
throughout  the  whole  number  of  cafks,  fo  that  on  the  fecond 
fubfequent  addition  the  aggregate  quantity  of  gas  fhn.ll  be 
produced  §. 

The 

*  This  was  the  method  adopted  by  Mr,  Garnerin  ;  but  its  complexity 
renders  it  very  exceptionable,  as  in  other  experiments  two  or  three  cafks 
have  been  made  to  anfw;.r  all  that  he  effects  with  thirty,  and  in  much  lei's 
time. 

t  Without  this  precaution  the  inflammable  air  is  liable  to  carry  along 
with  it  fome  of  the  acid  in  a  vaporous  ftate,  which  in  one  inftance  became 
gradually  condenfed  in  the  balloon  when  arrived  to  a  colder  region,  de- 
luging the  aeronaut  with  fome  quarts  of  this  acidulous  liquor. 

J  It  is  neceffary  to  dilute  the  acid  in  a  feparate  veffLi,  not  merelv  on 
account  of  the  great  difference  in  the  refpeftive  gravities  of  the  acid  and 
water,  which  renders  furring  neceffary,  but  alfo  on  account  ef  the  great 
quantity  of  heat  liberated,  which  is  fufheient  to  occafion  ebullition  in  fome 
inllances,  and  might  derange  the  apparatus. 

§  This  is  the  method  adopted  by  fome  experimenters;  but  a  more  ex- 
pedient one  deferves  to  (uperfede  it;  efpecially  as  by  nearly  the  like  and 
'undermentioned  procefs  Meffis.  Baldwin,  Sadler,  and  Lunardi,  fuccefs- 
|fully  inflated  their  machine  in  two  hours, 

C  »  The 


ffO  On  the  prcjent  State  of  Aerojlat'ion, 

The  iron  mult  be  particularly  attended  to  to  infurc  fuc- 
cefs;  whatever  i«;  rufty  is  not  only  not  ferviccable,  but  actu- 
ally injurious,  by  generating  hydro-carbonate,  a  gas  fpeciti- 

cally 

The  quantity  of  hydrogen  gas  devrlored  during  the  action  of  diluted 
fulp'.iunc  acid  upon  iron,  varies  not  only  according  to  the  ftrength  or'  the 
acid,  but  tiie  quality  of  the  iron  employed.  Dr.  Prrcftley  (Experiments 
and  Obfcrvations  on  Air,  vol.  vi.)  folind  that  annealed  caft  iron  invariably 
afforded  more  inflammable  air  than  iron  wrfich  had  not  undergone  that 
procefs ;  the  difference  bein_-  nearly  i-Sth  Thus  iron  turnings,  as  being 
in  fiome  degree  annealed,  gave  coniidcrably  more  air  than  only  call  iron, 
yet  lei's  than  iron  (fails  perfectly  annealed.  Mr.  Cavendiih  alio  obtained 
from  an  ounce  of  zinc  356  ounce  mealures  or*  inflammable  air;  from  the 
fame  quantity  of  iron  412  meafures;  wliilc  tin  afforded  him  only  half  the 
quantity  yielded  by  iron.  Supposing  then  we  are  about  to  inflate  a  bal- 
loon of  30  ftet  diameter,  it  will  require,  agreeably  to  Mr.  Cavcndifh'-  ex- 
periments, about  two  ounces  and  a  half  of  iron  for  each  cubic  foot  of  in- 
flammable air,  or  zzoo  pounds  of  iron  to  be  difiblved  in  order  to  com- 
pletely fill  the  machine ;  and  to  produce  this  lblution  there  will  altogether 
be  required  an  equal  weight  of  concentrated  oil  of  vitriol,  and  fix  timco 
this  weight  of  water.  But  completely  filling  a  balloon  before  its  afcenfion 
isufelefs;  becaufe  the  dcnlity  of  the  furrounding  medium,  immediately 
ilccrealing,  will  caufe  an  equally  premature  cxpanlion  of  the  gas,  and  re- 
quire its  efcape  even  before  it  attains  1000  yards  height:  the  proportional 
product,  therefore,  of  2.000  pounds  of  metal  will  be  as  much  as  may  with 
propriety  be  applied  to  a  machine  of  30  feet  diameter. 

Having  proceeded  according  to  the  rules  hereafter  laid  down  for  afcer- 
taining  the  requitite  quantity  of  materials  agreeably  to  their  refpe£tivc 
purity,  provide  next  two  large  cylindrical  wooden  veffels  open  at  the  top, 
and  fhaped  as  inverted  truncated  cones,  each  veffel  capable  of  containing 
about  iood  gallons,  fo  that  the  two  may  hold  in  the  fequel  the  tyhole 
quantity  of  materials.  In  each  of  thefe  veffels  difpofe  planes  of  lattice  or 
b..(ktt-work,  at  intervals  of  hx  or  eight  inches  above  each  other  (the;; 
diameters  correlponding  to  the  diameter  of  the  p.irt  of  the  veiTel  each 
plane  is  to  reft  upon),  adding  a  fufficient  number  of  then:  till  within  a 
foot  of  the  furface  at  which  the  diluted  acid  will  ftand  when  the  whrle 
quantity  fnall  have  been  added.  The  ul'e  of  thefe  planes  is  for  dividing 
the  iron  into  many  portions,  fo  as  to  expofe  as  large  a  furface  as  poffibl*  to 
the  action  of  the  acid  :  the  weight  of  iron,  fuppofing  the  veffel  to  contain 
ten  of  thelc  planes,  will  be  100  pounds  upon  each;  which  weight  will 
fuffice  for  keeping  them  fleady,  without  having  recourfc  to  other  methods 
of  fixing  them  to  the  velfe;  itfelf;  while  the  gas  will  eafily  find  a  paffage 
for  itfelf  from  the  lower  through  the  fuperior  planes  by  the  interflices  in 
the  bafket-work. 

Having  thus  dilpofed  of  the  iron  fo  as  that  the  two  veffels  fhall  contain 
their  fpecific  proportion,  amounting  together  to  the  whole  of  the  required 
quantity,  provide  for  each  veffel  an  appropriate  head,  of  fomewhat  lef> 
diameter  than  its  upper  rim,  that  when  fixed  therein  it  may  reft  an  inch 
or  two  below  the  level  of  the  fame,  in  order  that  a  thin  firatum  of  water 
may  lie  over  the  whole  fjrfacc,  and  render  the  head  completely  tight. 
From  the  centre  of  the  head  mufl  proceed  a  cylindrical  tube  of  tin  fix 
inches  in  diameter  and  one  foot  in  height ;  whence  forming  a  right  angle 
it  fhould  proceed  about  \\x  feet,  and  then  defcend  by  an  obtufie  angle  whofis 
extremity  fliculd  terminate  in  an  afcending  nook,  converging  till  its  cx- 
5  treme 
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caily  heavier  than  even  common  air.  It  mud  be  alfo  totally 
devoid  of  greafe,  as  the  fmalleft  ftratum  of  greaiy  matter  will 
effectually  fecure  the  iron  from  beine  attacked  by  the  acid. 

To 

treme  orifice  be  diminifhcd  to  an  inch  diameter*,  and  in  fuch  a  direction 
as  eafily  to  be  placed  under,  and  fix  or  eight  inches  below,  the  bale  of  the 
inverted  funnel  of  the  refervoir.  Befides  this  central  tube  there  muft  be 
a  lateral  one  of  an  inch  diameter  and  fix  inches  in  height,  provided  with 
an  air-tight  wocden  ftopper.  Through  the  head  muft  alfo  be  fixed  a  glafs 
or  pewter  tube  bent  to  form  an  inverted  fyphon,  the  fhorter  leg  of  which 
muft  be  placed  fo  as  to  be  included  in  the  veffel,  while  the  longer  leg 
(of  two  feet  in  length)  will  remain  on  the  outfide.  A  third  veffel  muft 
alfo  be  provided,  as  a  refervoir  or  cooler,  capable  of  holding  from  zoo  to 
300  gallons,  open  at  top,  yet  not  more  than  three  feet  deep.  Acrofs  its 
diameter,  and  eight  or  ten  inches  below  its  upper  rim,  fix  two  ftrong 
wooden  bars  as  fupports,  to  which  fix  an  inverted  wooden  funnel  (the 
bafe  of  which  muft  not  be  lefs  than  two  feet  diameter)  whofe  upper  part 
ihould  end  in  a  tube,  round  which  the  varnifhed  filken  tube  immediately 
connected  with  the  balloon  is  to  be  fattened.  After  properly  fixing  the 
inverted  funnel,  provide  a  fquare  wooden  tube,  and  fix  it  to  the  infide  of 
the  refervoir  fo  as  to  reach  within  fix  inches  of  its  bottom,  while  its  upper 
orifice  fhould  ftand  at  leaft  a  foot  higher  than  the  furface  of  the  water 
therein.  This  being  done,  and  the  extremities  of  the  large  tin  tubes  being 
properly  placed  under  the  inverted  funnel,  begin  with  pouring  feveral 
gallons  of  cream  of  lime  (made  by  flaking  quicklime  in  water,  a  gallon  of 
f.uid  to  two  pounds  of  lime)  into  the  refervoir;  then  gradually  fill  the 
fame  with  water  till  within  an  inch  or  two  of  the  top.  In  the  next  place, 
pour  through  the  inverted  fyphon  of  each  tub  a  mixture  of  one  part  acid 
aad  fix  of  water,  while  an  aihftant  {landing  over  the  fmall  lateral  tin  tube 
(now  open)  replaces  the  plug  in  the  fame  as  foon  as  the  fmell  of  the  hy- 
drogen gas  is  perceived,  indicating  that  the  atmofpheric  air  is  now  all  ex- 
pelled from  the  tub.  And  thus  muft  the  workmen  proceed,  pouring  the 
diluted  acid  into  the  tubs  through  the  fyphons  till  fuch  time  as  the  required 
quantity  for  each  veffel  (/'.  e,  1000  pounds  of  acid,  and  6000  pounds,  or 
750  gallons,  of  water)  has  been  added ;  the  column  of  fluid  retained  in 
the  fhorter  leg  of  the  fyphon  forming  a  ftopper,  whereby  any  efcape  of  gas 
at  this  aperture  is  prevented. 

A  feparate  afiiftant  muft  in  the  mean  time  attend  the  pneumatic  cooler 
to  renew  the  water  therein,  which  will  be  at  intervals  faturated  with  al! 
the  matter  it  can  abforb  from  the  gas;  he  muft  therefore  occafionally  dis- 
place this  water  by  pouring  frefh  quantities  down  the  lquare  wooden  tube 
for  the  purpofe,  which  will  caufe  the  faturated  fluid  to  flow  over  the  top 
of  the  veffel,  and  in  doing  the  fame  muft,  for  every  frefh  addition  of  water, 
add  3  proportionate  quantity  of  the  cream  of  lime.  During  the  whole  of 
the  experiment  the  water  in  the  cooler  muft  be  ftirred  with  a  wooden  rod, 
that  the  unfaturated  lime  (continually  tending  to  precipitate  itfelf)  may 
he  perpetually  brought  into  contact,  with  the  gas ;  while,  the  more  frequent 
the  renewal  of  the  water  in  the  refervoir,  and  the  larger  the  proportion  of 
frefh  cream  of  lime,  the  lighter  will  the  gas  be  obtained.     Alfo,  to  facili- 

*  By  this  contrivance  the  gas  will  iffue  in  a  continued  ftream,  which  will 
prevent  that  great  aeitation  of  the  water  under  the  funnel  which  is  occa- 
sioned by  the  gas  forcing  its  way  through  the  water  in  large  quantities  at 
a  time,  yet  at  intervals  of  fome  diftance,  whereby  much  of  it  is  frequently 
loft. 

C  3  tate 
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To  provide  againft  thefe  two  circumftanees,  the  aeronaut 
ought  not  to  omit  fubje6ting  the  iron  turnings  to  the  action 
of  a  fining  fire  amidlt  carbonaceous  matters,  for  at  lead  an 
hour,  a  day  or  two  before  his  propofed  ufe  of  them.  The 
thick nefs  of  the  iron  mutt  be  alio  noticed,  as,  under  the  mod 
favourable  circumftanees,  the  acid  never  penetrates  it  more 
than  half  an  inch:  therefore  all  the  weight  of  iron  that  re- 
mains over  and  above  a  furface  of  half  an  inch  depth  every 
way,  becomes  ufelefs;  the  coat  of  newly  formed  oxide  of  iron 
effectually  guarding  the  remaining  metal  from  folution  :  for 
want  of  attending  to  this  circumltancc,  the  quantity  of  metal 
has  frequently  proved  deficient  to  the  end  propofed,  to  the 
great  difappointment  of  the  experimenter. 

Alfo  where  the  public  have  to  rely  on  the  good  faith  of  the 
exhihiter,  he  ought  to  try  the  flrcngth  of  his  acid  previous  to 
employing  it;  and  this,  not  by  the  ordinary  methods  of  fpe- 
cific  gravity,  nor  the  quantity  of  alkali  it  will  faturate*,  but 
by  the  actual  procefs,  in  the  fmall  wav,  of  what  he  propofes 
to  perform  on  the  day  of  afcent :  by  thefe  means  he  cannot 
fail  of  fucceeding. 

But  the  above  is  not  the  only  method  of  procuring  inflam- 
mable airf  :  the  pafling  of  water  over  red-hot  metals  is  fol- 

tatc  the  entrance  of  the  inflammable  air  into  the  balloon,  the  varnifhed 
filken  tube,  proceeding  from  the  inverted  funnel,  mult  rather  afcend  than 
otherwife  in  its  courfe  to  the  balloon,  which  may  be  eafily  managed  by 
fupporting  it  along  a  ladder  having  a  gentle  inclination  upwards.  1  appre- 
hend the  coft  of  the  larger  tubs  of  iooo  gallons  each  will  be  lefs  cxpenfire 
than  to  have  recourfe  to  twenty  or  thirty  butts  for  the  purpofe;  which,  by 
dividing  the  procefs,  caufes  grtater  apprehenfions  for  failure  with 
ro  the  tightnefs  of  fo  many  vcfiels  and  tubes;  beiides  the  inconvenience  of 
having  to  procure  fo  great  a  number  of  cafks  for  every  frefh  voyage,  when 
undertaken  as  a  public  exhibition  in  places  far  diftant  fiom  each  other. 

The  fulphate  of  iron,  the  produtt  of  the  mutual  action  of  the  acid  and 
iron,  is  a  fubftance  much  ufed  in  the  arts  under  the  name  of  green  cop- 
peras :  the  chemitt,  dver,  calico-printer,  ink-maker,  refiner.  &rc.  have  great 
demand  for  this  article.  It  may  therefore  be  either  dilpofed  of,  or  diftillcd 
per  fe  to  regain  the  acid  ;  while  the  refiduum,  by  a  further  calcination,  may 
be  converted  into  that  fpecies  of  oxide  known  by  the  name  of  colcothar, 
an  article  much  employed  for  poliihing  glafs  and  metals,  and  alio  as  a 
pigment. 

*  We  are  liable  to  miltakes  if  we  rely  on  the  fpecific  gravity  of  the  acid 
(ufually  varying  from  i'6  to  1*8),  which  is  augmented  by  its  containing 
in  folution  neutral  faltB,  especially  fulphate  of  potato  ;  an  adulteration  not 
unfrequently  pra&ifed,  The  quantity  of  alkali  required  to  faturate  a  given 
quantity  of  an  acid,  can  never  detect  the  abfolute  quantity  of  the  indivi- 
dual acid  u-c  are  in  fearch  of,  but  only  indicate  the  degree  of  acidity  of  the. 
whole,  without  any  regard  to  the  fpecific  radicals. 

f  Inflammable  air  is  procured  in  many  chemical  operations;  but  it  is 
ufelefs  to  mention  heie  any  other  than  iuch  as  arc  advantageoufly  appli- 
( able  '.o  beroftatic  purpofes. 

lowed 
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lowed  by  the  extrication  of  a  large  quantity  of  hydrogen  gas 
from  the  decompofition  of  the  water;  but  the  metal  is  apt  to 
run  to  a  (lag  refemblino-  finery  cinder,  preventing  its  further 
action  upon  the  water,  and  that  before  any  coniiderable  pro- 
portion is  decomposed. 

The  diftillatiun  of  pit-coal  alfo  affords  this  gas,  but  not 
above  one-fourth  lio-fuer  than  atmofpheric  air,  fn  obtaining 
it  in  this  way,  a  number  of  receivers  mud  be  interpofed  be- 
tween the  retort  and  the  balloon,  to  coridenfe  the  volatile, 
aqueous,  and  oleaginous  produces  of  this  diftillation  *, 

If  a  parachute  is  required,  it  (liould  be  conttrueted  fo  as 
when  d.ftended  to  form  but  a  fniall  fegment  of  a  fphere.  and 
not  a  complete  hemifphere;  as  the  weight  ot  this  machine 
is  otherwile  conffderably  increafed,  without  gaining  much 
in  the  oppofing  furface.  The  parachute  of  Mr.  Garneriri  is 
particularly  defective  in  a  too  great  extenfion  of  its  diameter; 
an  unnecefiarv  addition  to  its  weight  of  a  lining  of  paper  both 
withinfide  and  without ;  the  too  near  approximation  of  the 
balket  to  the  bodv  of  the  parachute;  and  efpecially  in  the 
want  of  a  perpendicular  cord  pafling  from  the  car  to  the  centre 
of  the  concave  of  the  umbrella,  by  the  abfence  of  which 
the  velocity  of  the  defcent  is  certain  to  be  very  rapid  before 
the  machine  becomes  at  all  diftended;  whereas,  if  acord  were 
thus  difpofed,  the  centre  of  the  parachute  would  be  the  por- 
tion flrit  drawn  downwards  bv  the  appended  weight,  and  the 
machine  would  be  almoft  immediately  at  its  full  extenfion. 

Having  found,  by  experiment,  the  diameter  required  for 
infuring  fafetyf,  the  further  the  bafket  or  car  is  from  the 
umbrella,  the  lefs  fear  fliall  we  have  of  an  inverlion  of  the 
whole  from  violent  ofcillations  ;  yet  the  longer  the  fpace  be- 
tween the  car  and  the  head  of  the  machine,  the  longer  will 
be  the  fpace  run  through  in  each  vibration  when  once  begun, 
yet  by  fo  much  the  more  will  they  be  Iteadier;  and  this 
ought  to  be  attended  to,  as  when  by  the  violence  of  the  ofcil- 

*  During  the  diftillation  of  pit-coal,  water  and  carbonate  of  ammonia 
are  afforded,  together  with  a  pitchy  oil  refembiing  tar  :  thefe  will  be  con- 
denfed  in  the  neareft  receivers,  while  the  galeous  product  (confining  of  a 
mixture  of  hydrogen  with  azotic  and  carbonic  acid  gates)  will  proceed  on- 
ward; and  which  if  made  to  pais  through  lime-water  will  be  rendered 
more  pure  :  a  pound  of  coal  will  afford  about  three  cubic  feet  of  inflam- 
mable air,  and  prove  the  cheapen"  method  of  inflation.  Dr.  Piieftley  alio 
found  that  the  product  of  inflammable  air.  in  ail  operations  in  the  dry  way, 
was  always  greater  in  proportion  as  the  tire  had  been  fuddenly  railed. 

-f  Mr.  Baldwin  acvifes  the  diameter  15  feet 3  by  which  means,  "  the 
man  weighing  140  pounds  and  the  parachute  10  pounds,  with  a  furface  of 
150  fquare  feet,  he  would  feel  no  greater  Ihock  than  if  he  had  fdllen  from 
the  height  of  fix  feet."  At  the  Pantheon,  Mr.  Gamerin's  parachute  was 
announced  as  being  40  feet  in  diameter,  and  weighing  above  Bo  pounds. 

C  4  lationa 
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lations  the  car  became  (in  Garnerin's  experiment)  on  a  line 
with  the  horizontal  axis  of  the  machine,  (or,  in  other  words, 
the  point  of  fufpenfion,)  the  force  of  gravity,  or  the  gravitating 
power  of  the  weight  in  the  cor,  on  the  umbrella,  being  at  that 
crifis  reduced  to  nothing,  the  flighted:  caufe  might  have  car- 
ried the  body  of  the  machine  in  a  lateral  direction,  reverfing 
the  concavity  of  the  umbrella,  and  Mr.  Garnerin,  perhaps* 
have  fallen  upon  the  now  convex  vet  internal  portion  of  the 
bag,  and  the  whole  have  defcended  confufedly  together  *. 

I  fuould 

*  The  umbrella  being  acted  upon  in  a  perpendicular  direcVon  from  the 
car,  if  by  any,  the  moft  trivial  caufe,  the  latter  vibrates  from  the  perpendi- 
cular it  will  draw  the  machine  in  the  fame  inclined  direction  ;  the  car  alfo 
with  its  cords  of  fufpenfion,  now  acting  the  part  of  a  pendulum,  will  con- 
tinue to  ofcillate  to  each  fide  till  a  perfect  equilibrium  is  reftored.  The 
fpace  of  the  arc  defcribed  in  each  vibration  will  depend  upon  the  diftance 
between  the  car  and  the  parachute  conjunctly  with  the  refiftance  afforded 
bv  the  latter  to  the  air,  whereby  on  decreafing  the  refinance  (or,  which 
is  the  fame  thing,  the  furface  of  the  umbrella,)  the  weight  in  tbe  car  will 
fooner  draw  the  machine  into  the  perpendicular,  and  the  ofcillations  corw- 
fequently  ceafe  :  thus  a  parachute  whole  furface  is  fmall  enough  to  obviate 
ofcillations  in  the  middle  regions  (/'.  e.  the  half  of  the  ulual  heights  fur- 
mounted  in  aeroftatic  experiments,  or  about  5000  feet),  would  be  defec- 
tive for  want  of  furface  to  moderate  the  velocity  of  defcent  when  near  the 
ground,  and  viceverja:  if,  therefore,  we  can  augment  or  diminifli  at  plea- 
sure the  furface  and  confequent  refiftance  of  the  parachute  during  its  de- 
fcent, \vc  fliall  have  attained  the  perfection  of  the  machine. 

Thus  in  Mr.  Garnerin's  experiment  the  ofcillations  did  not  commence 
till  the  machine  felt  the  increafed  refiftance  of  a  more  denfe  zone  of  the 
atmofphere;  and  having  then  no  meansof  diminifhing  the  fame,  the  vibra- 
tions began,  continued,  and  increafed,  till,  by  arriving  in  a  yet  more  denfe 
region,  a  greater  refiftance  was  oppofed  to  the  ofcillations  cf  the  bafket, 
gradually  diminifhing  the  arc  of  the  fame  to  nothing,  this  alfo  being  af- 
fifted  by  a  difcharge  of  ballaft  from  the  car,  bv  which  means  the  weight  of 
the  pendulum  and  its  power  to  fweep  through  a  denfe  atmofphere  were 
conjointly  dhv.iniflied  ;  for  the  •vibration  of  a  pendulum  iviil  be  in  proportion 
to  Ui  length,  and  nlfo  to  tbe  denfitj  of  tbe  medium  through  which  it  is  to  i-i- 
brnte;  a  tact  too  much  overlooked.  There  is  therefore  a  medium  height 
at  which  the  ofcillations  will  be  the  greateft ;  and  the  diftancc  of  this  me- 
dium from  the  earth's  furface  will  vary  with  the  different  ftates  of  the  ba- 
rometer at  the  earth  ;  or,  in  other  words,  as  the  denfuy  at  different  heights. 
Thus,  when  the  altitude  of  an  aeronaut  defcending  by  a  parachute  is  great, 
the  atmofphere  is  there  too  much  rarefied  to  occafion  refiftance  to  the  um- 
brella fufficient  to  aliow  of  an  ofcillation ;  but  when  in  a  lower  zone  a  vi- 
bration has  unfortunately  begun,  the  atmofphere  is  here  too  denfe  to  allow 
of  that  velocity  of  defcent  which  only  could  have  prevented  the  commence- 
ment of  the  ofcillations,  yet  not  denfe  enough  to  afford  fufficient  refiftance 
to  retard  the  fweep  of  the  bafcet ;  while  in  a  yet  more  denfe  region,  nearer 
to  the  furface  of  the  earth,  the  air  affords  fo  much  refiftance  to  the  fwing 
ci  the  car,  as  loon  effectually  to  ft  op  the  fame,  efpecially  if  the  weight 
therein  could  now  be  diminilhed  by  a  difcharge  of  ballaft ;  a  fa£t  evinced 
in  Mr.  Garnerin's  experiment,  when  he  threw  out  a  quantity  of  ballaft 
when  near  the  earth  to  moderate  the  ihock  of  his  defcent,  which  imme- 
diately 
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I  mould  propofe  the  parachute  to  be  conftru&ed  of  var- 
nifhed  cambric  muflin  (or  light  linen),  covered  externally 
with  a  netting,  the  mefhes  of  which  ihould  converge  fmaller 
as  thev  approach  the  central  portion  of  the  machine;  obferv- 
ine;  alfo  to  fix  the  netting  on  the  furface  by  lowing  it  down 
upon  various  parts  of  the  fame.  The  diameter  of  the  para- 
chute (forming  only  a  fmall  ferment  of  a  fphere),  when  ex- 
tended, not  to  exceed  twenty  feet.  The  central  aperture  of 
the  umbrella  (to  allow  the  efcape  of  the  air  through,  as  the 
machine  defcends),  not  lefs  than  three  feet  in  diameter,  and 
provided  with  a  mutter  moving  upon  a  hinge  and  opening 
inwards  *  ;  furnifhed  alfo  with  a  cord  Aiding  over  a  fingie 
pulley  to  ihut  the  aperture,  and  a  fecond  cord  to  open  the 
fame  (each  cord  reaching  to  the  car),  thus  fubjecling  the 
{butter  to  the  will  of  the  aeronaut.  Bv  this  mechanifm  the 
ftupefying  vibrations  of  the  car  may  be  moderated,  if  not 
wholly  prevented,  by. drawing  down  the  mutter  i'o  as  to  fully 
expofe  the  aperture,  whereby  the  refinance  of  the  parachute 
to  the  atmofphere  being  leflened  by  all  this  diminution  of  its 
oppofing  furface,  the  gravitating  power  of  the  appended  weight 
(tending  to  draw  the  body  of  the  machine  continually  in,  ihe 
idicular)  will  have  proportionally  a  greater  effect:  the 
defcent  in  the  interim  will  be  alfo  relatively  more  rapid ;  but 
this  may  be  checked  in  a  moment  by  doling  the  orifice,  espe- 
cially when  near  the  furface  of  the  earth  f. 

A  flrong  cord  fhould  proceed  perpendicularly  from,  the 
centre  of  the  car  to  a  point  formed  by  the  convergence  of  a 
number  of  cords  proceeding  from  the  fecond  ring  of  wicker- 
work,  the  effect  of  which  would  be  an  immediate  extenflon 
of  the  parachute  to  its  full  diameter  at  the  inftant  of  defcent, 
as  before  adverted  to.      Alio,   a  .   a  third  hoop  of 

wicker-work,  of  fix  or  eight  feet  diameter,  fixed  in  the  in- 
ternal concave  ol  the  umbrella,  to  fecure  againft  anv  acci- 
dental collapfe  of  the  fides  before  the  machine  has  become 

reftored  the  machine  to  its  perpendicular  fituaticn,  but  for 
he  could  not  account.     An  attempt  to  obviate  thefe  inconveniences  is  the 
object  of  the  valve  of  the  parachute  mem.cned  hereafter. 

*  This  aperture,  or,  more  properly,  valve,  of  the  parachute,  mav  be 
conltructed  either  of  dole  wicker-work,  or  varnifiicd  linen  ftrengcheiud 
by  a  piece  of  netting  externally,  and  hxed  to  ?.  ring  of  wicker-work  adapted 
to  clofc  the  diameter  of  the  fecond  ring  of  wicker-work,  to  which  are  hxed 
the  pieces  of  varnilhed  linen  compofing  the  concave  umbrella.  This  latter 
circle  is  independent  of  the  third  hoop  of  wicker-work  of  fix  or  eight  feet 
diameter,  afterwards  mentioned,  whofe  ufe  is  to  prevent  a  collapfe  of  the 
fides  of  the  machine. 

f  By  an  enlargement  of  the  diameter  of  the  valve,  this  diminution  of 
furface  might  be  carried  to  fuch  extent  as  to  infure  a  iafe  defcent  by  the 
parachute  even  in  the  mod  tempeftuous  weather. 

diftended 
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diftended  by  its  preflure  on  the  cylinder  of  air  immediately 
beneath  it. 

With  refpect  to  the  prob.nl/ilitv  of  directing  aeroflatic  ma- 
chines *,  we  may  infer  it  to  be  poflible,  although  the  methods 
hitherto  tried  have  been  inadequate;  perhaps  becaufe  they 
were  not  fufficientlv  powerful ;  a?,  to  expeel  to  make  fo  large 
a  body  as  a  balloon  to  vary  from  the  wind  by  the  impulfion 
of  an  oar  of  fix  or  eight  feet  in  length  and  one  or  two  in 
breadth  (and  that  bv  only  endeavouring  to  draw  the  car  out 
of  the  perpendicular),  is  to  expect,  by  means  of  a  boat's  nar, 
to  impel  a  (hip  of  burthen.  Oars  are  doubtlefs  the  mod  likely 
means  to  effect  this  purpofe,  if  they  were  of  dimenfions  pro- 
portionate to  the  cfTe&s  they  are  wiihed  to  produce  f.  The 
addition  of  fails,  where  any  variation  from  the  wind  is  de- 
fired,  will  prove  injurious  till  we  have  attained  a  method 
(perhaps  only  to  be  accompliflied  by  oar.-)  of  keeping  the 
fame  point  of  the  balloon  continually  in  a  given  direction. 
Yet  I  doubt  not  but  thefe  alio  might  prove  of  great  fervice  in 
quick  difpatches  by  water ;  as,  tor  inftance,  where  it  is  re- 
quired to  pafs  a  fortrefs  or  fleet  for  the  fuccour  of  a  beiuged 
town,  or  convey  difpatches  thereto  :  a  fmall  balloon,  of  ten  or 
twelve  feet  diameter,  provided  with  fails  to  expofe  a  large  fur- 

*  'Tis  a  matter  of  furprife,  that  the  various  hints  for  directing  balloons 
appear  to  lie  dormant  with  their  projectors,  who  fecm  indifpo'.'cd  to  make 
any  attempts  to  carry  their  plans  into  execution  :  thus  the  inventions  of 
ptofeffor  Danzel  (Philofophical  Magazine,  vol.  iv.),  alfo  of  Martin,  and 
the  propofals  for  performing  the  fame  by  means  of  eagles  trained  for  the 
purpofe;  or  by  a  reverfed  parachute  to  retard  the  direct  progrefs  of  the 
-,  whereby  lei's  power  will  be  r.cccihirv  to  impel  it  in  a  lateral  di- 
rection ;  all  thefe  plans  remain  obfolete  and  unpraftifed  from  the  time  of 
their  fuggeftion. 

\  According  to  the  prefent  mode  of  rowing  balloons  from  the  car, 
whatever  deviation  is  made  mav  be  compared  to  the  lee-way  of  a  (hip  ar 
lea;  the  power  being  applied  lo  as  merely  to  prevent  at  a  certain  inftant 
the  car  from  following  the  balloon,  which  will  therefore  be  impelled] 
during  that  ihort  interval,  in  a  barely  diagonal  direction  amounting  per- 
haps, in  the  end  of  the  voyage,  to  fcarcely  half  a  point  from  the  wind. 
For  oars  to  produce  their  full  effect  they  fliould  be  not  lefs  than  twenty 
feet  long,  and  three  in  width  at  their  extremities ;  while  the  roweis  fhould 
be  feated  one  on  each  fide  of  the  machine  in  appropriate  cars  attached  to  the 
body  of  the  balloon,  and  nearly  on  a  line  with  its  equator  :  this  might  eafily 
be  ptacYifed  with  a  balloon  capable,  of  carrying  four  perfons  and  ballaft ; 
the  greater  weight  in  the  car  below  the  machine,  containing  two  travellers 
with  ballaft,  being  fufficicnt  to  keep  the  whole  apparatus  in  a  ftcady  pofi-* 
tion,  and  that  more  e'pecially  if  the  fame  be  fulpended  at  a  Considerable 
diftance  beneath  the  balloon.  The  oars  recommended  (being  made  ol  only 
varnifhed  linen  ftretched  over  netting  fixed  to  arms  of  pliable  wi  od)  i  tight 
be  eaiiiy  worked,  if  a  projecting  ftajfof  wood  were  att  iched  to  each  Literal 
oar,  fo  as  to  form  at  its  extremity  a  fulcrum  whereon  to  reft  the  oar  at  eight 
or  tcr.  feet  dittance  from  (he  rower. 
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face  to  the  wind,  being  attached  by  a  long  rope  to  a  boat, 
would  outftrip  the  quickeft  veflel,  and  might  alio  be  made  to 
deviate  from  the  courfe  of  the  wind  ;  as  the  water  would  form 
a  counter- red  (ting  medium,  the  want  of  which  in  air-balloons 
occaiions  the  difficulty  of  fleering  them.  A  fail-balloon  fimilar 
to  the  above  might  alfo  be  advantageoully  attached  to  a  land- 
carriage;  namely,  bv  increafing  the  capacity  of  the  balloon  fo 
that  its  power  of  afcenfion  being  nearly  equal  to  the  weight  of 
the  appended  carriage,  the  latter  would   be  drawn  along  bv 
the  impulfion  of  the  wind  againft  the  balloon  and  fails,  while 
the  friction  over  the  ground,   by  the  fmall  overplus  weight, 
may  be  reafonably  expected  to  afford  a  refiftance  fufficient  to 
guide  the  machine,  and  allow  of  a  deviation  in  the  carriage  of 
at  leafl  eight  points  from  the  courfe  of  the  wind  *. 
.  To  whatever  degree  of  perfection  aerial  navigation  may 
attain,  the  limits  to  which  a  traveller  might  foar  will  for  ever 
be  confined  to  but  a  fmall  diftance,  even  fuppofing  that  man 
could  exift  in  anv  ftation  of  the  aerial  regions  however  ele- 
vated.    The  denfity  of  the  atmofphere  decreatmg  in  a  geo- 
metrical proportion,  it  will  be  found  that,  if  a  fphere  of  meet 
copper  f,  of  half  a  pound  to  the  iquare  foot,  were  con  (trucked 
of  equal  diameter  with  our  earth  (      7920  miles),  and  totally 
exhaufted  of  its  inclofed  air,  fuch  a  globe  would  attain  its 
equilibrium  at  70*047346  miles  diftance  from  the  furface  of 
the  earth;  nor  would  it  attain  a  greater  elevation,  although 
its  power  of  afcenfion  at  the  inftant  of  departure  would  be 
equal  to  2871691637967270771712  pounds. 

The  application  of  aeroftatic  machines  to  the  advancement 
of  our  knowledge  of  the  various  phaenomena  in  meteorologv, 
Hands  prominent,  as  the,  perhaps,  only  means  of  maturing 
our  acquaintance  with  caufes  yet  known  only  by  their  effects. 
Their  ufe  will  alfo  be  indicated  in  many  urgent  cafes  where 
other  means  of  conveyance  might  fall  (hort.  At  the  fame 
time  I  conclude  with  remarking,  that  the  hitherto  unfuccefs- 

*  A  land  carriage  to  be  moved  by  the  wind  is  not  a  new  contrivance : 
a  machine  of  this  kind,  rigged  in  all  refpects  like  ?.  floop,  ufed  occafionally 
to  be  experimented  upon  on  Barham  Downs,  near  Canterbury  :  the  car- 
riage bei.ig  of  a  light  confirmation,  and  containing  two  perfbns,  was  found 
capable  of  running  a  mile  in  three  minutes  and  a  half,  upon  level  ground 
and  with  a  fair  wind.  Whether  it  could  furmount  the  occafional  irregu- 
larities of  a  common  road,  or  deviate  in  any  meafure  from  the  wind,  I  do 
not  now  recollect. 

\  If  metallic  aeroftats  were  ever  to  be  conftrucled  agreeably  to  the  flheme 
of  the  jefuit  Francis  Lana,  means  might  be  found  to  exhauft  them :  but 
to  prevent  their  being  cruihed  together  by  the  preflure  of  the  atmofphere 
would  be  more  difficult  to  accomplish ! 

ful 
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ful  attempts  to  render  aerial  navigation  of  fervice  to  man- 
mind,  ought  to  be  no  argument  tor  ranting  it  to  he  difcoun- 
tenanecd  by  men  of  lento,  or  prohibited  by  civil  authority; 
as  experiments  in  any  art,  however  multiplied,  if  not  well 
adviied  and  conducted,  cannot  be  expected  to  fulfil  the  erro- 
neous expectations  of  their  projector-. 

To  affift  the  artift  in  comtruetini;  his  aeroftatic  apparatus, 
It  may  not  be  amifs  to  fubjoin  the  following  data: — The  dia- 
meter is  to  the  circumference  of  a  fphere  as  I  to  3',  or  as 
1  to  3*  14!  6.  The  circumference  multiplied  by  the  diameter 
gives  the  furface  of  the  fphere  in  fquare  dimenfions,  and  i-6ih 
of  the  furface  multiplied  by  the  diameter,  or  the  cube  of  the 
diameter  multiplied  by  0*5236,  gives  the  capacity  or  folid 
contents  in  cubic  meafure.  By  the  weight  of  a  fquare  foot 
of  the  envelope  may  be  found  the  weight  of  the  whole  bag, 
allowing  for  the  feams ;  and  to  find  the  power  of  afcenfion, 
fubtra6t  the  weight  of  the  bag  and  inclofed  air  from  the 
weight  of  an  equal  bulk  of  atmofpheric  air  *,  and  the  quo- 
tient will  give  the  power  which  the  balloon  will  exert  to  rife, 
which  (during  its  afcent)  will  decreafe  till  the  equilibrium 
between  the  two  is  reftored  ;  and  this  point  may  be  nearly 
afcertained  by  recollecting  that  the  denfity  of  the  atmofphere 
decreafes  in  the  geometrical  ratio,  and  is  reduced  to  half  an 
atmofphere  at  three  miles  and  a  half  from  the  earth's  fur- 
face f.  If  a  balloon  with  its  annexed  apparatus  weighs  there- 
fore, at  the  in  flan  t  of  afcent,  but  half  an  equal  bulk  of  com- 
mon air,  it  will  rife  to  three  miles  and  a  half  perpendicular 
height ;  but,  as  the  denfity  of  the  inflammable  air  decreafes 
a!fo  in  the  ratio  of  the  diminifhing  preflure  of  the  furround- 

*  A  cubic  foot  of  water  weighs  1000  ounces  avoirdupoife  :  and  as  the 
denfity  of  air  to  water  is  as  1  to  800,  this  will  be  il  ounce  for  every  cubic 
foot  of  atmofpheric  air  :  the  weight  of  inflammable  air  varies  according  to 
its  purity,  fo  as  to  be  even  17  times  lighter  tban  common  air;  but  in  the 
grofs  way,  for  aeroftatic  purpofes  we  muft  not  expect  to  obtain  it  more 
than  eight  or  ten  times  lighter  than  atmofpheric  air. 

f  Agreeably  to  the  annexed  table  : 
At  miles 

-  -  -  r  - 


3*1 

7 

14 
2 1 

35 
41 

45 
56 

1°  J 


the  air  is 


■1 


-       -     4 
1 6 

-     -     64 

-    -256 

-     1  024 

>  times  rarer 

-    4096 

16-384 

65-536 

262  144 

{__  1-048-576 
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mg  air,  fo  if  the  balloon  were  originally  but  a  quarter  full 
(by  which  means  room  would  be  left  for  this  fubfequent  ex- 
pansion of  the  gas),  the  machine  would  mount  proportionally 
higher  than  the  three  miles  and  a  half,  by  as  much  more  as 
the  relative  denfity  of  the  gas  is  become  lefs.  Thus,  if,  as  is 
now  allowed,  we  reckon  the  volume  of  all  elaftic  fluids  to  be 
inverfely  as  the  prefiure,  and  that  the  balloon  was  at  firft  but 
a  quarter  full  (yet  of  half  its  weight  of  power  of  afcenfion), 
it  would  not  ttop  till  arrived  at  feven  miles  height,  and  the 
machine  would  be  at  its  full  diftenfion,  the  denfity  being  here 
lefTened  four  times  what  it  was  at  the  moment  of  afcenfion. 
But  if  the  machine  (whofe  power  of  afcenfion  is  equal  to  half 
its  whole  weight)  was  at  firft  half  full,  the  gas  would  be  ex- 
panded to  twice  its  volume  at  three  miles  and  a  half;  the 
balloon  would  then  be  full,  and  all  further  rife  would  be  pre- 
vented by  the  air  efcaping  at  the  neck  by  all  the  fubfequent 
rarefaction  ;  and  if  this  was  prevented  by  tying  the  neck,  the 
machine  would  burft.  But  we  are  prevented  from  knowing 
to  what  precile  height  a  balloon  will  rife,  from  the  yet  unac- 
counted-for c'.rcumftance  of  the  temperature  of  the  contained 
air  always  much  exceeding  that  of  the  furrounding  medium : 
and  as  there  is  not  that  coincidence  in  the  expanfions  of  dif- 
ferent gafes  by  temperature,  as  is  the  cafe  with  refpe£t  to 
barometrical  prefifure  ;  fo,  till  we  are  better  acquainted  with 
the  caufe  of  this  diverfity  of  temperature,  and  the  precife  ex- 
panfion  of  the  gas  by  the  varving  degrees  of  the  fame,  we 
muft  reft  fatisfied  with  a  rough  calculation  in  fuppofing 
the  temperature  of  the  internal  and  external  air  to  corre- 
fpond  *. 

The  annexed  table  (extracted  from  Mr.  Cavallo's  trealife) 
{hows  the  proportion  between  the  furfaces  and  capaciiies  of 
fpheres  of  various  diameters,  remembering  that  the  fpecific 

*  From  the  mode  of  inflating  aeroftatic  machines,  and  the  diifolving 
power  of  all  eiaftic  fluids,  the  contaiaed  gas  will  always  hold  in  foluticn 
more  or  lefs  water  in  an  extremely  divided  ftate.  In  the  elevated  and  cold 
regions  of  the  atmofphere  this  vaporous  fluid  will  be  condenfed  in  frhall 
drops  in  the  inner  concavity  of  the  balloon;  but  the  before-combined  yet 
now  free  caloric  (to  which  the  fluid  owed  its  vaporous  ftate,  and  which, 
in  every  condeniation  of  a  fluid,  or  change  of  ftate  of  its  aggregation  from 
acrircrm  elafticity  to  a  fluid  or  fclid  ftate,  is  given  out,)  will  be  prevented 
from  eicaping  to  the  external  air  by  the  non-conducting  quality  of  the  en- 
velope '.  it  will  therefore  ferve  to  augment  the  temperature  of  the  hydrogen 
gas ;  While  in  a  warmer  zone  (or  when  a  large  and  white  cloud  is  fo  fitu- 
ated  as  to  become  a  mirror  to  the  balloon.  Arongly  reflecting  the  ray;  of 
the  fun  upon  the  fame,)  the  contnry  effects  will  enfue — the  water  will 
reaffume  the  vaporous  ftate,  and  the  temperature  of  the  gas  be  propor- 
y  reduced,  is  far  as  relate;  to  its  contained  water. 
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quantity  of  the  number  in  the  firft  column,  whether  reckoned 
as  inches,  feet,  or  yards,  muft  be  the  lame  in  each  lateral  co- 
lumn ;  as  fquarc  inches,  feet,  or  yards,  in  furfacc — and  cu- 
bical inches,  feet,  or  yards,  in  capacity  *. 


Diam. 

Surface. 

Capacity. 

Diam. 

Surface. 

Capacity. 

I 

3'J4i 

0-523 

26 

2124 

9203 

It 

7-068 

1-767 

27 

2290 

103:6 

2 

12*567 

4-j88 

28 

2463 

II494 

2! 

i9''635 

8-iSi 

29 

2642 

J2770 

3 

28-274 

i4-i3/ 

3° 

2827 

*4J37 

4 

50-265 

33  5i 

31 

3OI9 

1.5598 

5 

7854 

65-45 

32 

3217 

i7J57 

6 

113-097 

113-097 

33 

3421 

18817 

7 

I53'93^ 

i79'594 

34 

3632 

20580 

8 

201  -c6z 

268-083 

35 

3848 

22449 

9 

254-469 

38  [-704 

36 

4072 

24429 

IO 

3H-i;59 

5\y6 

37 

4301 

26522 

ii 

380-1 

696-9 

38 

4536 

28731 

12 

452-5 

904-8 

39 

477*> 

31060 

*3 

53Q,9 

115^3 

40 

5026 

335™ 

14 

615-8 

1436-7 

45 

6362 

47713 

*5 

706-9 

1767-1 

5° 

7i\54 

65450 

16 

804-2 

2*45 

55 

9503 

87114 

J7 

907-9 

2572 

60 

11310 

11309S 

i$ 

1017-9 

3054 

65 

13273 

H3794 

!9 

1134-1 

3591 

70 

*5394 

1 79595 

20 

1256-6 

4189 

75 

17671 

220804 

21 

i385'4 

4849 

80 

20106 

268083 

22 

i520'5 

5575 

85 

22698 

321556 

23 

1661-9 

6371 

90 

25447 

381704 

24 

1809-6 

7238 

95 

28353 

448922 

25 

1963*5 

8181 

100 

31416 

523599 f 

*  I  have  omitte'.-!  to  particularize  the  method  of  cutting  the  pieces  com. 
poling  a  balloon,  which  will  vary  according  to  the  width  of  the  fluff;  as 
the  (malletl  ingenuity  will  enable  any  one  to  defenbe  a  pattern,  only 
recollecting  the  length  in  circumference  of  the  machine  required,  to- 
gether with  its  propofed  fhape.  Alio  the  heights  of  the  barometer  are 
omirted  (as  requiting  corrections  for  temperature  too  nice  for  any  but  phi- 
lolophidl  amateurs,  who  may,  with  propriety,  be  fuppofed  to  be  already 
matters  of  this  eifenrial  branch  of  the  lcience)  for  the  prefent  purpofe — only 
recollefting  that,  without  regard  ro  the  difference  or  temperature,  an  ele- 
vation of  16  fathoms,  or  96  feet,  is  ufually  allowed  for  the  fail  of  every 
ter.rh  uf  an  inch  of  the  mere  . 
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So  long  as  the  vibration  of  pendulums  is  performed  in  a 
medium  or  varying  denfity,  we  muft  not  look  for  an  accurate 
time-piece  for  afcertaining  the  longitude,  8cc.;  unlefs  a  felf- 
eorrecting  mercurial  pendulum  could  be  contrived,  adapted 
to  counteract  the  fmalleft  variations  effected  by  the  ambient 
air.     The  errors  of  a  time-piece  are  but  half  corrected  by 
the  fabrication  of  pendulums  adapted  to  obviate  the  expanfion 
of  metals  by  increafe  of  temperature,  if  the  works  themfelvcs 
full  remain  conltructed  of  inch  expanlible  materials.    A  cor- 
rect time-piece,  therefore,  will  be  that  of  which  notonlv  the 
works  and  pendulum  are  conftrueted  of  the  lead  expanfible 
materials,  but  the  pendulum  itfelf  fliall  vibrate  in  a  medium 
of  unalterable  denfity;  a  deiideratum  only  to  be  obtained  by 
caufing  the  vibrations  to  be  performed  in  vacuo,  or  by  a  felf- 
correcting  pendulum,   as  above  alluded  to.     I  know  of  no 
iubdance  fo  well   adapted  to  compofe  the  works  of  fuch  a 
machine  as  ivory,  or  the  horn  of  the  narwhal  or  fea  unicorn 
(nearly  entirely  compofed  of  enamel,  and  ufed  in  the  fabrica- 
tion of  artificial  teeth),  efpecially  if  we  had  a  means  of  in- 
crcafing  their  hardnefs  fo  as  to  vie  with  the  metals  (a  fubject 
on  which  I  propofe  to  make  fome  experiments)  :  but  for  the 
pendulum  itfelf,   the  common  gridiron  pendulum  is  allowed 
to  be  the  moll  accurate  in  ui'e,  provided  its  vibrations  were 
not  obftrudted  by  unequal  refiltance  from  the  air :  but  for  a 
mercurial  pendulum  to  move  in  open  fpace,  glafs  will  be  in- 
dicated as  the  leaft  expanfible  and  molt  proper  fubdance  for 
this  purpofe.    I  add,  that  the  moll  perfect  time-piece  hither- 
to condructed,  has  been  fo  only  in  as  far  as  the  works  have 
been  mod  exactly  accurate,  and  the  expanfion  of  the  pen- 
dulum been  counteracted  (as  in  the  gridiron  pendulum)  by 
oppofmg  expanfion  to  expanfion.     The  exact  concordance  of 
fuch  a  machine,  on  its  return  to  the  fird  place  of  obfervation, 
will  have  depended  on  the  nature  ot  the  voyage  performed  in 
the  interim.     As,   if  fuch  vovage  has  been  performed  aprofs 
the  equator  and  back  (as  to  the  Eaft  Indies),  the  aggregate 
number  of  anomalies  in  the  pendulum  in  the  voyage  out, 
will  in  the  return  be  nearly  balanced  by  the  number  ot  ano- 
malies in  the  voyage  home,  fo  that  the  whole  difference  fliall 
at  lad,  perhaps,  not  amount  to  100 7/.     But  if  (fome  weeks 
after  the  failing  of  the  veflel)  we  had  it  in  our  power  to  know 
at  a  certain  initant  the  precife  moment  indicated  by  an  equally 
accurate  chronometer  left  at  the  place  of  departure,  we  fhould 
find  a  greater  variation  between  the  two,  owing  to  the  differ- 
ence in  the  denfities  of  the  media  in  which  the  pendulum  at 
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home  and  that  on  board  the  (hip  have  in  the  interim  vi- 
brated.    I  lay  then, 

t.  That  the  concordance  (although  exact)  of  two  chrono- 
meters, after  a  voyage  on  the  part  ofone  of  them,  is  no  proof 
of  their  accuracy. 

2.  That  this  concordance  will  depend  on  the  nature  of  the 
voyage  that  has  been  performed  in  the  interim.     And, 

3.  That  we  tnuft  not  expect  an  exact  inftrument  till  the 
expansions  by  heat,  and  the  varying  denfity  of  the  atmo- 
fphere,  are  counteracted  in  the  fame  machine. 

For  althdugh  the  difference  of  an  inch  barometrical  pref- 
fure  may  not  caufe  an  obstruction  in  the  arc  of  vibration 
equal  to  the  two  millionth  part  of  the  whole,  yet  this  fmall 
difference  (which,  perhaps,  may  have  prevented  its  hitherto 
due  obfervance,)  will,  in  the  fpace  of  fome  months,  amount 
to  Something  considerable,  elpecially  as  a  variation  of  not  only 
one,  but  two  or  even  three  inches  increafc  or  diminution  of 
prefTure  will  frequently  enfue  in  lefs  than  24  hours. 

Kcnnintrton, 
January  17,  1S03. 


VI.  A  Sketch  of  the  Geography  of  Cochin  China ;  fome  Par- 
ticulars relative  to  the  Manners,  Cujloms,  and  Hi/lory  of 
the  Inhabitants  ;  and  a  few  Conf  derations  on  the  Import- 
ance of  forming  an  EJiahli/hment  in  that  Country  *. 

V^OCITIN  CHINA,  called  by  the  natives  Anam,  extends 
from  about  the  20th  degree  of  north  latitude  to  Pulo  Con- 
dore,  which  lies  in  8"  40'.  It  is  bounded  by  the  kingdom 
of  Tonquin  on  the  north,  from  which  it  is  Separated  by  ths 
river  Sungen ;  by  the  kingdom  of  Laos,  and  by  a  range  of 
mountains,  which  divides  it  from  Cambodia,  on  the  weft; 
and  by  that  part  of  the  Eaficrn  Ocean  generally  called  the 
China  Sea,  on  the  fouth  and  eaft. 

The  kingdom  is  divided  into  twelve  provinces,  all  Iving 
upon  the  fea-coaft,  and  fucceeding  each  other  from  north  to 
fouth  in  the  following  order  : 

Ding-oie,  Cong-hing,  Ding-cat,  Hue  (or  the  Court),  in 
the  poitefiion  of  the  Tonquineie.  Cham,  Cong-nai,  Quinion, 
in  the  poSYeliion  of  Ignaack.  Phir-ycn,  JYwg-khi.ng,  Nah- 
tong,  Bing-thoam  (or  Champa),  dubious  whether  Subdued  by 
ick,  or  ftill  in  the  poilcmon  of  the  king.  Donai,  in  the 
pofleilion  of  the  king. 

*  From  the  Ajtiffc  Annual  Rrgrjlcr  for  1S01. 

The 
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The  breadth  of  the  country  bears  no  proportion  to  its 
length.     Few  of  the  province*  extend  further  than  a  c 
from  eaft  to  weft,  fome  lei's  than  twenty  miles.:  Donai,  which 
is  properly  a  province  of  Cambodia,  is  much  larger. 

The  whol  .  is  inierfected  by  rivers,  which,  although 

not  large,  enough  to  admit  of  veflels  of  great,  burthen, 
are  exceedingly    well  calculated  for  promoting  inland  com- 
merce. 

The  climate  is  healthy,  the  violent  heat  of  the  fummer 
months  being  tempered  by  regular  breezes  from  thefea.  Sep- 
tember, October,  and  November,  are  thefeafon  of. the  rains ; 
the  low  lands  are  then  fuddenly  overflowed  by  immenfe  tor- 
rents of  water  which  fall  from  the  mountains.  The  inunda- 
tions happen  generally  once  a  fortnight,  and  laft  for  three  or 
four  days.  In  December,  January,  and  February,  there  are 
frequently  rains  brought  by  cold  northerly  winds,  which  di- 
flinguiln  this  country  with  a  winter  different  from  any  other 
in  the  eaft.  The  inundations  have  the  fame  effect  here  as  the 
overflowings  of  the  Nile  id  Egypt,  and  render  the  country 
one  of  the  mod  fruitful  in  the  world.  In  many  parts  the 
land  produces  three  crops  of  grain  in  the  year.  All  the  fruits 
of  India  are  found  here  in  the  greateft  perfection,  with  many 
of  thofe  of  China. 

No  country  in  the  eaft  produces  richer  or  a  greater  variety 
of  articles  proper  for  carrying  on  an  advantageous  commerce  ; 
cinnamon,  pepper,  cardemoms,  f.lk,  cotton,  fugar,  Aguia 
wood,  Japan  wood,  ivory,  8cc.  Gold  is  taken  almoit  pL:re 
from  the  mines;  and,  before  the  troubles,  great  quantities 
were  brought  from  the  hills  in  dull,  and  bartered  by  the  rude 
inhabitants  of  them  for  rice,  cloths,  and  iron.  It  was  from 
them  alio  the  Agula  and  Calambae  woods  were  procured, 
with  quantities  of  wax,  honey,  and  ivory. 

The  animals  of  Cochin  China  are  bullocks,  goats,  fwinc, 
buffaloes,  elephants,  camels,  and  horfes.  In  the  woods  are 
found  the  wild  boar,  tiger,  and  rhinoceros,  with  plenty  of 
deer;  the  poultry  is  excellent,  and  the  n(h  caught  on  the 
coaft  abundant  and  delicious.  The  fiefh  of  the  elephant  is 
accounted  a  great  dainty  by  the  Cochin  Chinefe.  The  breed- 
ing: of  bullocks  is  little  attended  to;  their  fleih  is  not  efteemed. 
as  food,  and  they  are  made  no  ufe  of  in  tilling  the  land,  which, 
is  performed  by  buffaloes.  They  are  totally  unacquainted 
with  the  art  of  milking  their  cattle. 

The  aborigines  of  Cochin  China  are  called  Moys,  and  are 

the  people  which  inhabit  the  chain  of  mountains  which  fe- 

parate  it  from  Cambodia.     To  tbefe  iirong- holds  they  were 
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driven  when  the  prefent  DoflefTors  invaded  the  country.  They 
are  a  lavage  race  of  people,  wry  black,  and  refemble  in  their 
features  the  Caffrees. 

It  was  about  the  year  1280  of  the  Chriftian  aera  that  the 
fir  it  Tartar  prince  became  polTefled  of  the  throne  of  China. 
This  revolution  afforded  an  opportunity  to  the  weftern  pro- 
vinces to  throw  off  their  dependence  ;  and  they  were  formed 
into  a  kingdom,  under  a  prince  whofe  defcendant  now  reigns 
in  Tonquin,  and  is  called  Knaw- Whang.  About  the  begin- 
ning of  the  fifteenth  century  a  large  body  of  people  from  thefe 
provinces,  being  difaftected  to  the  government,  joined  under 
a  leader  of  abilities  3  they  foon  became  matters  of  the  coaft 
of  Cochin  China  as  far  a?  CapeAurilla,  which  lies  in  lati- 
tude 12  3c7  north.  The  Moys,  the  original  inhabitants, 
retired  to  the  hills  bordering  their  country  to  the  weftward ; 
where  thev  have  ever  fince  remained.  The  emigrants,  under 
their  conductor,  founded  the  kingdom  of  Cochin  China. 
The  continual  wars  they  were  engaged  in  with  the  Tonqui- 
refe,  induced  them  to  build  a  wall  on  the  fouthern  extremity 
of  the  province  of  Ding-noi,  to  prevent  their  irruptions. 
Every  communication  by  fea  was  ftriclly  forbidden.  In  the 
year  1764  the  country  of  Cochin  China  was  in  a  flourifh- 
ing  condition,  and  governed  by  a  prince  of  abilities :  foon 
after  his  fon  fucceeded  to  the  throne,  and  anarchy  and  con- 
f'ufion  enfued. 

The  Cochin  Chinefe  bear  evident  marks  of  their  being  de- 
rived from  the  fame  flock  as  the  Chinefe.  They  refemble 
them  in  their  features,  and  molt  of  their  manners  and  cuf- 
tonii.  Their  religion  is  the  fame  :  their  ofal  language, 
though  different,  feems  formed  upon  the  fame  principles; 
and  they  ufe  the  fame  characters  in  writing.  They  are  a 
courteous,  affable,  inoffenfive  race,  rather  inclined  to  indo- 
lence. The  ladies  are  by  far  the  mofl  a6tive  fex;  they  ufu- 
ally  do  all  the  onfmefs,  while  their  lazy  lords  fit  upon  their 
paunches,  fmokihg,  chewing  beetle,  or  lipping  tea.  Con- 
trary to  the  cuftom  of  China,  the  ladies  are  not  fhut  up;  and, 
if  unmarried,  a  temporary  connection  with  ftrangers  who  ar- 
rive in  the  country  is  deemed  no  difhonour.  Merchants  often 
employ  them  as  their  factors  and  brokers,  and,  'tis  faid,  the 
firmed  reliance  may  be  placed  on  their  fidelity. 

The  habit  of  the  nun  ami  women  is  cut  after  the  fame  fa- 
jnion.  It  is  a  loofe  robe,  buttoning  with  a  fmall  robe  round 
the  neck,  and  folding  over  the  bread:  like  a  banyan  gown, 
with  large  long  flecves  which  cover  the  hands.  People  of 
rank,  and  efpecially  the  ladies,  wear  feveral  of  thefe  gowns 

one 
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one  over  the  other;  the  undermoft  one  reaches  to  the  ground, 
the  fucceeding  ones  are  each  (horter  than  the  other,  fo  that 
the  difplav  of  the  different  colours  makes  a  gaudy  appearance 
as  they  walk  along. 

Such  are  the  few  particulars  relative  to  Cochin  China. 
It  now  remains  to  (how  how  a  connection  with  Cochin 
China  may  prove  beneficial  to  this  country.  The  drain  of 
fpecie  from  the  company's  fettlements  in  India  is  become  a 
matter  of  Such  ferious  import,  that  any  plan  which  may  be 
offered  to  rcmedv  fo  growing  an  evil,  I  have  no  doubt,  will 
be  deemed  worthy  of  observation.  I  am  fanguine  in  my  ex- 
pectations, that  a  Settlement  in  Cochin  China  would  conduce 
to  that  defirable  end,  as  well  as  be  productive  of  many  other 
advantages. 

Our  two  little  veffels  brought  from  Cochin  China  to  the 
amount  of  6o,coo  rupees  in  gold  and  filver  bullion.  The 
RumboJd,  the  vear  before,  alio  brought  bullion  to  a  confi- 
derable  amount,  on  account  of  fales  of  Bengal  and  Madras 
cloths,  opium,  iron,  copper,  lead,  hardware,  and  glafs. 

The  fituation  of  Cochin  China  is  excellently  well  adapted 
to  commerce.  Its  vicinity  to  China,  Tonquin,  Japan,  Cam- 
bodia, Siam,  the  Malay  coaft,  the  Philippines,  Borneo,  the 
Moluccas,  &c.  renders  the  intercourfe  with  all  thefe  countries 
Short  and  eafy.  The  commodious  harbours  formed  on  the 
coaft,  particularly  that  of  Turon,  afford  a  fafe  retreat  for 
fhips  of  any  burthen  during  the  moll  tempeStuous  feafons  of 
the  year. 

The  nations  of  Europe,  having  hitherto  found  it  impoffible 
to  provide  cargoes  Sufficiently  valuable  to  barter  for  the  com- 
modities of  China,  are  obliged  to  make  up  the  deficiency  by- 
Sending  thither  immenfe  quantities  of  bullion  ;  by  which 
means  it  has,  for  a  number  of  years  paft,  drained  the  eaftern 
and  vveftern  worlds  of  their  Specie.  The  number  of  junks 
annually  reforting  to  Cochin  China,  plainly  proves  how  much 
the  productions  of  it  are  in  demand  amongft  the  ChineSe. 
Thefe  productions,  had  we  a  Settlement  and  a  confirmed  in- 
fluence in  the  epuhtry,  might  with  eaie  be  brought  to  centre 
with  us,  purchaSed  with  the  Staples  of  India  and  of  Europe. 
Turon  would  become  the  emporium  for  them,  where  our 
(hips  bound  to  Canton,  from  whence  it  is  only  five  days  fail, 
might  call  and  receive  them.  It  would  prove  a  Saving  of  fo 
much  fpecie  to  Great  Britain  or  India  as  the  value  of  the 
commodities  amounted  to  in  China.  In  a  few  years,  there 
is  every  reaSon  to  believe  a  very  considerable  investment  might 
be  provided. 

Our  trade  to  China  has  ever  been  burthened  with  enor- 
D  2  mous 
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ixious  inipt->£is  and  exactions  :  thefe,  under  various  pretences, 
are  annually  iucreating,  and  in  procefs  of  time  may  become 
infuppqrtable.  It  is  an  opinion,  latterly  grown  current,  that 
the  Chinefe  are  defirous  of  totally  excluding  all  Europeans 
frpni  their  country.  May  we  not  hazard  a  conjecture;  that 
the  vexations  they  oblige  them  to  hitler  are  the  premeditated 
fchemes  of  this  politic  people  to  effect  it?  Were  Inch  ;u\ 
event  to  happen,  the  want  of  a  fettlement  to  the  eattward 
would  he  feverely  felt;  the  Chinefe  would  export  their  own 
commodities,  and  Java  or  the  Philippines,  as  the  ncarelt 
ports,  would  become  the  marts  for  them.  As  then:  is  no 
reafon  to  iuppol'e  that  our  inability  to  procure  them  from  the 
fifft  land  would  hinder  their  confumption,  we  muft  buy  them 
either  from  the  Dutch  or  from  the  Spaniards,  A  fettlement 
in  Cochin  China  will  give  us  a  luperior  advantage  to  either, 
both  as  its  fituation  is  nearer,  and  the  Chinefe  are  more  ac- 
cuftomed  to  refort  thither  :  at  all  events  there  is  reafon  to 
fuppofe  it  will  enable  us  to  procure  the  commodities  of  China 
at  a  much  more  reasonable  rate  than  now  purchafed  by  our 
factors  at  Canton,  and  certainly  on  lets  humiliating  terms  to 
the  nation  at  huge.  Colonies  of  Chinefe  have  from  time  to 
time  emigrated  from  the  parent  country,  and  fixed  their  abode 
in  different  parts  of  Cochin  China.  Thefe  have  their  corre- 
fpondenee  in  every  fea-port  of  the  empire.  Through  their 
means,  teas,  china  ware,  and  the  various  other  articles,  the 
objects  of  our  commerce  with  China,  might  be  imported  in 
junks  to  our  own  fettlements,  equally  good  in  quality,  and 
cheaper,  a?  the  Chinefe  are  exempted  from  the  exorbitant 
duties  levied  on  foreigners.  Some  of  the  belt  workmen  might 
be  encouraged  to  fettle  in  Cochin  China,  and,  under  direction, 
manufactories  carried  to  as  great  a  degree  of  perfection  as  in 
China  itfelf. 

The  iutercourfe  between  Japan  and  Cochin  China  might 
be  renewed,  and  we  might  participate  in  a  trade  for  many 
years  monopolized  by  the  Dutch.  An  advantageous  trade 
might  be  carried  on  with  the  Philippine  illands,  and  Madras 
and  Bengal  goods  introduced  amonglt  them,  by  means  of 
the  junks,  fur  tin-  confumption  of  Spanifh  America.  The 
Siamefe  and  Cambodians  would  bring  the  produce  of  their 
refpe&ive  countries,  and  barter  or  fell  them  for  Inch  articles 
as  they  wanted  from  Cochin  China.  Amongft  them  ir  is 
probable  a  fale  might  be  found  for  quantities  of  Bengal  cloths. 
The  lower  elafs  or  people  in  Cochin  China  arc,  tor  the  mult 
part,  clothed  in  cangas,  a  coarfe  cotton  cloth  brought  from 
China  ;  but  the  preference,  which  T  had  an  opportunity  of 
obtervlrig,  they  gave  to  Bengal  cloths,  on  account  of  their 

being 


Skctsb  of  the  Geography  cf  Cochin  China.  37 

being  wider  and  cheaper,  would  foon  induce  them  to  adopt 
the  ufe  of  them.  The  demand  for  opium,  already  in  fome 
meafure  become  a  neceffary  of  life  to  the  Chinefe,  would  in- 
creafe  in  proportion  to  the  facility  of  procuring  it.  The  im- 
portation of  it,  no  longer  confined  to  Canton,  but  carried  by 
the  junks  to  every  fea-port  in  the  country,  would  ipread  the 
demand  for  this  drug  to  the  remotert  parts  of  the  empire. 

But  what  infpires  the  moft  flattering  hopes  from  an  efta- 
blilhment  in  this  country  is  its  rich  gold  mines,  celebrated 
for  ages  as  producing  the  richeft  ore,  lo  pure,  that  the  fimple 
action  of  fire  is  laid  to  be  fufficicnt  to  refine  it.  I  omitted  no 
opportunity  of  making  inquiries  refpecYmg  this  valuable  ar- 
ticle, and  was  told  that  mines  were  formed  in  different  parts 
of  the  northern  provinces,  and  particularly  in  Hue,  where 
the  ore  lay  lb  near  the  furface  of  the  earth  that  it  was  dug  up 
with  little  labour.  Under  the  direction  of  a  lkilful  metal- 
lurgift,  what  might  not  be  expected  from  fuch  a  lource  ! 

Great  as  the  commercial  advantages  are,  the  political  ones 
rcfulting  from  a  fettlement  in  Cochin  China  would  be  fcarce 
inferior.  Turon  Bay  would  not  only  afford  a  fecure  retreat 
to  our  fndiamen  in  cafe  of  lofing  their  paflage  to  China,  but 
from  thence  we  might  alfo  intercept  the  fleets  of  any  holtile 
power,  either  going  to  or  returning  from  that  country.  \\  e 
ihould  become  formidable  neighbours  to  the  Dutch  and.  to 
the  Spaniards,  and,  in  the  event  of  a  war  with  either  of  them, 
attack,  with  advantage,  their  molt  valuable  fettlements. 

Should  the  company  be  induced  to  form  a  fettlement  in 
Cochin  China,  it  may  be  effected  on  principles  ftrictly  jult, 
and  at  a  fmall  expenfe.  Several  of  the  royal  family,  betides 
the  mandarins  who  were  in  Bengal,  with  many  officers  of  the 
late  government,  urged  me  to  afe  my  endeavours  with  the 
government  of  Bengal  to  induce  it  to  afford  them  afliftance, 
promifing  a  powerful  fupport  whenever  we  Ihould  heartily 
join  in  their  caufe.  To  re  ft  ore  their  lawful  fovereign  to  the 
ihrone,  would  be  now  a  meafure  fo  popular,  that  the  fined? 
ritv  of  their  offers  cannot  be  doubted.  To  relieve  an  unhappy 
people,  groaning:  under  the  weijjht  of  the  moft  cruel  oppref- 
lion,  would  be  an  act  worthy  of  the  Britifh  nation.  Fifty 
European  infantry,  half  that,  number  of  artillery,  and  two 
hundred  fepoys,  would  be  rufficreht  for  this  and  every  oilier 
purpofe.  The  natives  of  Cochin  China  are  infinitely  below 
the  inhabitants  of  Hindufran  in  military  knowledge;  I  have, 
however,  no  doubt  that  a  body  of  them,  well  difciplined  and 
regularly  paid,  would  prove  as  faithful  to  us,  and  contribute 
as  much  to  the  fceuritv  of  any  poflefiions  which  we  might 
acquire  to  the  eafuvard.  as  the  fepovs  do  to  our  territories  in 
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India.  In  cafe  of  any  diftant  expeditions,  they  would  be 
found  fuperior,  being;  entirely  free  from  all  religious  preju- 
dices, and  having  no  objection  to  the  fea. 

\\  hile  Cochin  China  remains  in  its  prefent  diffracted 
ftate,  a  favourable  opening  is  prcfented  to  the  firft  European 
nation  that  may  attempt  to  obtain  a  footing  in  the  country. 
Should  the  company,  therefore,  enteriain  a  defign  of  forming 
an  eftablifhment  in  Cochin  China,  no  time  mould  be  loft  in 
carrying  it  into  execution. 


VII.  Report  prcfented  to  the  Clafs  of  the  Exatf  Sciences  of 
the  Academy,  of  Turin,  \$tb  Augufl  1802,  in  regard  to 
the  Galvanic  Expertm  h  C.  Vassalt.-F.andi, 

Giulio,  and  Rossi,  on  the  10th  and  \^.th  of  the 
fame  Month,  on  the  Head  and  Trunk  of  three  Men  a  fjjori 
Time  after  their  Decapitation.     By  C.  Giulio. 

X  HE  Firft  Conful,  in  a  letter  to  Chaptal,  in  which  he 
announced  to  that  minifter  the  two  prizes  he  had  founded 
to  encourage  philofopbers  to  make  new  researches  in  regard 
to  Galvaniim,  fays,  "  Galvanifm,  in  my  opinion,  will  lead 
to  great  discoveries."  This  obfervation  was  juft  and  pro- 
found :  «;reat  difcoveries  have  already  been  made;  Galvam 
2nd  Yolu  have  immortalized  their  names,  and  feveral  cele- 
brated philofopbers  and  phyfiologifts  have  rendered  them- 
felvfes  iliurtrious  in  ihis  branch  of  fcience,  fo  abundant  in 
aflonifhing  phenomena  :  yet  it  is  only  in  its  infancy,  and 
there  can  be  no  doubt  that  many  important  difcoveries  lti.Il 
remain  to  be  made. 

Vaffali,  Rofli,  and  mvfclf,  have  for  feveral  years  been  cm- 
plovcd  in  refearches  on  this  fubje£t.  While  the  firft  examined 
the' Galvanic  fluid  in  every  point  of  view,  for  the  purpoff  of 
illuftrating  its  nature  by  means  of  a  great  number  of  inge- 
nious experiments,  performed  with  that  care  and  exa&nefs 
which  are  peculiar  to  him,  Rofli  and  myfelf  attempted  to 
explain  the  action  of  the  Galvanic  fluid  on  the  different  or- 
gans of  the  animal  economy. 

Sometimes  I  was  obliged  to  interrupt  my  refearches  by  un- 
fortunate circumftances,  and  at  others  by  my  adminiftrative 
n- :  but  I  have  now  relumed  them  •,  and  though  fuc- 
has  not  vet  crowned  my  efforts  by  any  brilliant  difco- 
.  and  will  nee,  that  we  (hall  be  able  to 

add  fome  valuable  fafts  to  the  hiftory  of  the  animal  econo- 
my, r  errors;  to  confirm  fa&s  already  received;  and 

to 
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to  extend  the  domain  of  an  inexhauftible  agent  fertile  in 
wonders. 

Volta  had  announced  that  the  involuntary  organs,  fuch  as 
the  heart,  the  Stomach,  the  inteTtines,  the  bladder  and  vef- 
fels,  are  inSenfible  to  the  Galvanic  action  f :  but  we  have  fully 
refuted  this  great  phvfiological  error.  Unfortunately,  how- 
ever, the  Latin  memoir  containing  the  decifive  experiments 
which  we  made  on  cold-blooded  and  warm-blooded  animals 
in  r"92,  prefented  to  the  Academy  foon  after,  and  which, 
according  to  Sue,  in  his  Hiftory  of  Galvanifm  f,  if  are  cu- 
rious, and  contain  very  interesting  observations,"  did  not  ap- 
pear till  1801,  when  it  was  printed  in  the  laSt  volume  of  the 
Transactions  of  the  Academy. 

In  that  interval  Grapengiefler  found,  as  we  had  done,  that 
Galvanifm,  by  means  of  zinc  and  filver  f,  has  an  influence 
on  the  periftaltic  motion.  Humboldt  afcertained  the  Gal- 
vanic action  on  the  hearts  of  frogs,  lizards,  toads,  and  nflies. 
Smuch  obferved  the  excitability  of  the  heart  by  the  Galvanic 
fluid;  and  Fowler  changed  the  pulfations  of  the  heart  with- 
out the  immediate  application  to  it  of  armatures,  and  only  by 
adapting  them  in  warm-blooded  animals  to  the  recurrent 
nerve  by  means  of  the  Sympathetic  §. 

It  is  chiefly  in  regard  to  the  experiments  of  thefe  learned 
Germans  that  the  hiftorian  of  Galvanifm  States  ||,  that  the 
involuntary  vermicular  motion  of  the  inteftines,  according  to 
the  acknowledgment  of  all  phyfiologiSts,  obeys  metallic  irri- 
tation; whence  it  follows,  fays  he,  that  the  Italian  philofo- 
phers  have  advanced  an  error  when  they  faid  that  Galvanifm 
exercifes  no  action  but  on  the  mufcles,  which  depend  on  the 
will.  As  an  accurate  and  impartial  hiftorian,  how  can  Sue 
accufe  the  Italian  philosophers  indiscriminately  of  fuch  an 
error,  fince  he  had  our  memoir  before  him  when  employed 
on  the  Second  volume  of  hb  Hiliorv  of  Galvanifm,  and  fince 
he  gave  a  Short  account  of  my  experiments  in  his  riii".  vo- 
lume ?  Nav,  I  gave  an  account  of  mv  experiments  in  a  Small 
work  publifhed  in  Italian  in  17912.  But  as  Italian  works  are 
not  much  read  in  France,  and  were  leSs  So  at  that  period,  I 
Should  not  have  reproached  C.  Sue  with  this  act  of  injuftice, 

*  Mezzini,  Volta,  Valli,  Klein,  Ftali".  Berhends,  have  denied  ft  . 
heart  could  he  moved  m\fM&,  pnrt  i. 

p.  1 4.5.     Biclnt  could  obtain  no  coutra:*  ■  in  the  hteilrbf  man  «"r 

that  of  the  dog.    Sec  P.'.        her  Pbyji    __        -_,  ■■  •  la  Fie et  fa  \lort, 

f   Towards  the 

\  See  Hiftoffeda  Galva  ■  ii.  p.  81. 

I  Ibid.  vol.  ii.  p.  S4.  j|  Vo!.  ii.  p 

D  4  and 

S 
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and  his  incorre&nefs  in  regard  to  the  Italian  philofophers, 
Had  not  my  Latin  memoir  been  known  to  him,  as  it  had 
appeared  in  the  Tranfaetions  pf  the  Academy, 

Though  we  made  a  great  many  experiments  before  we  at- 
tempted to  combat  a  philofopher  Ibjuftly  celebrated  as  Volta, 
and  to  eflablifh  the  influence  of  Galvanifm  on  the  involun- 
tary organs;   and  though  Grapengieffer,  Humbpldt,  Smuch, 
lowler,  Sec.  afcertaincd  this  influence  in  certain  cold-blooded 
and  even  warm-blooded  animals;  an  object  of  fo  much  im- 
portance to  phyfiology  required  to  be  extended  and  confirmed, 
efpecially  in  man,  by  new  experiments.     We  have  been  the 
more  fenlible  of  the  neceflity  of  eftablifhing  this  fact  in  an 
ineonteflable  manner,  either  in  regard  to  the  involuntary  or- 
gans in  general,  or  more  particularly  the  heart,  as  the  cele- 
brated Aldini,  profeffor  of  Bologna,  in  an  Italian  work  re- 
plete with  new  facls  and  valuable  experiments  made  on  the 
bodies  of  decapitated  criminals,  has  been  obliged  to  acknow- 
ledge that  he  was  not  able  to  obtain  any  contraction  in  that 
or^-an  by  means  of  the  electro-motor  of  Volta,  which  is  fo 
powerful. 

We  (hall  give  an  account,  in  particular  memoirs,  of  the 
experiments  we  have  already  made,  and  of  thofe  which  we 
propofe  to  execute.  In  regard  to  the  ftomach,  the  large 
and  the  fmall  interlines,  and  the  bladder,  we  fhall  fay  only, 
in  a  general  manner,  that  by  armature  of  the  different  nervous 
branches  we  obtained  contractions  analogous  to  thofe  de- 
fcribed  in  regard  to  animals.  The  Galvanic  a6lion  on  the 
heart  and  arteries  is  the  object  of  the  prefent  paper,  as  it  is 
of  the  ulnioft  importance  to  phyfiology,  and  deferves,  under 
(every  point  of  view,  to  excite  our  attention  and  occupy  our 
retk'ftions. 

Our  experiments  on  the  different  parts  of  the  head  and 
trunk  of  the  decapitated  criminals  were  begun,  on  the  loth 
6f  Auguft,  in  a  hall  of  the  large  hofpital  of  St.  John,  and 
refumed  and  continued  yefterday  in  the  anatomical  theatre 
of  the  univcrlitv,  before  a  great  number  of  fpeelators. 

We  tried  the  influence  of  Galvanifm  on  the  heart  in  three 
di  tie  re  ut  ways  : 

lit,  In  arming  the  fpinal  marrow  by  means  of  a  cylinder 
of  lead  introduced  into  the  canal  of  the  cervical  vertebrae,  and 
then  conveying;  one  extremity  of  a  filver  arc  ever  the  furface 
of  the  heart,  and  the  other  to  the  arming  of  the  fpinal  mar- 
row. The  heart  of  the  firll  individual  fuojccled  to  our  expe- 
riments immediately  exhibited  very  vifible  and  very  ftrong 
contractions.  Thcfe  experiments,  as  feen,  were  made  with- 
out 
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cut  any  intervention  of  the  pile,  and  without  any  armature 
applied  to  the  heart.  It  is  very  remarkable,  that  when  the 
former  is  touched  firft,  and  then  the  arming  and  ipinal  mar- 
row, the  contractions  of  the  heart  which  follow  are  more  in- 
ftantaneous,  and  ftronger,  than  when  the  arming  of  the  ipinal 
marrow  is  rini  touched,  and  then  the  heart-  In  a  memoir 
on  Galvanifm,  read  in  the  laft  public  fitting  of  the  academv, 
I  gave  an  account  of  a  great  number  of  experiments,  made 
efpecially  on  frogs,  which  exhibited  a  fimiiar  phaenomenon* 
In  thefe  annuals  I  obferved,  a  great  number  uf  times,  that 
"when  the  arming  of  the  crural  nerves  was  touched  firft,  and 
then  the  mulcles  of  the  thigh,  there  were  no  contractions, 
or  the  contractions  were  exceedingly  weak  ;  and,  on  the  other 
hand,  that  when  the  mufcles  of  the  thighs  were  tirll  touched, 
and  then  the  arming  of  the  crural  nerves,  as  long  as  the  leaii 
vitality  remained  in  the  onrans  the  contractions  of  the  muf- 
cles were  coiiltant  and  violent.  In  the  memoir  alreadv  men- 
tioned I  have  endeavoured  to  account  for  this  phaenomenon, 
to  which  I  mail  recur  when,  by  a  great  number  of  trials,  we 
fhall  have  afcertained  that  it  is  as  general  in  men  as  I  found 
it  in  frogs  and  other  cold-blooded  animals. 

The  fecond  nvanner  in  which  we  tried  the  influence  of 
Galvanifm  on  the  heart  was  by  arming  the  nervi-vagi  and 
the  large  iympathetic.  The  object  of  thefe  experiments  will 
be  readilv  comprehended  by  anatomifts  acquainted  with  the 
details  of  neurology.  In  thefe,  as  well  as  in  the  firft  and 
other  experiments  where  we  armed  the  cardiac  nerves  them- 
felves,  we  obtained  contractions  in  the  heart.  In  this,  as  in 
the  former  cafe,  the  contractions  obtained  when  the  heart 
was  firft  touched,  and  then  the  arming  of  the  nerves,  were 
much  ftronger  than  when  the  arming  of  the  nerves  was 
touched  firit,  and  then  the  heart.  In  this  method  we  even 
obferved  that  the  Galvanic  experiments  fometimes  failed. 

The  third  kind  of  experiments  on  the  heart  were  performed 
by  means  of  the  pile.  The  pile  we  employed  on  the  10th 
ofAuguft,  for  the  experiments  0:1  the  firft  decapitated  cri- 
minal, was  compofed  of  fifty  plates  of  filver  and  rs  many  of 
zinc,  with  pafteboard  moiftened  with  a  ftrong  fc  lution  of 
muriate  offoda.  The  filver  was  mixed  with  a  tenth  part  of 
copper.  Thi>  is  the  proportion  which  we  found  moii  favour- 
able to  the  intensity  of  the  figns  of  Galvanifm  : 

The  diameter  of  the  filver  plates  was       -        c 
Their  thicknefs  -  -  -         0*0015 

Th-i  diiueniions  of  the  pieces  of  pafteboaru  were  the  ."  n  ■-. 
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Metre. 

The  diameter  of  the  zinc  plates  was        -        C04Z 

Their  thieknefs  -  0*0035 

The  pile  employed  for  the  experiments  on  the  15th  of 

Auguft  was  enmpofed   of   fifty   plates   of   pure    filvcr,    and 

twice  that  numher  of  plates  of  zinc  and  pieces  of  pafteboard; 

the  latter  moit:ened  in  a  folution  of  muriate  of  foda. 

're. 
The  diameter  of  the  filver  plates  was  -  CO38 
Their  thieknefs  -  o*ooi 

The  dimenfionsof  the  pieces  of  park-board  were  the  fame. 

The  diameter  of  the  zinc  plates  was         -         0*04 
Their  thieknefs  -  -  o*oot 

By  making  the  negative  extremity  of  the  pile  to  commu- 
,  by  means  of  refpective  conductors,  with  the  fpina! 
marrow,  or  merely  with  the  mufcles  of  the  hack  or  breaft, 
laid  bare,  and  the  pofitive  extremity  immediately  with  the 
heart,  inftantaneous  and  violent  contractions  were  obtained  ; 
and  the  contractions  were  produced  alfo  when  the  heart  wai 
made  to  communicate  with  the  negative  extremity  of  the 
pile,  and  the  fpinal  marrow  with  the  pofitive  extremity. 

We  fhall  obierve,  in  regard  to  contractions  of  the  heart, 
that  of  all  its  parts  the  apex  is  the  moft  fufceptible  of  motion, 
and  the  molt  fenfible  to  the  Galvanic  influence  :  we  niuft 
obferve  alfo,  that  the  contractions  produced  by  communica- 
tion wiih  the  pile  were  not  only  ftrong,  but  that  they  conti- 
nued a  long  time  even  after  all  the  communication  was  re- 
moved. 

A  verv  remarkable  circumftance  is,  that  the  heart,  which 
of  all  the  mufcles  retains  longeft,  in  general,  its  contractility 
in  regard  to  mechanical  ftimulants,  is  the  firft  to  become  in- 
fenfible  to  the  Galvanic  influence.  The  mufcles  of  the  arms, 
and  thole  of  the  back  and  breaft,  continue  to  be  excitable  by 
Galvanifm  for  whole  hours;  and  the  heart  had  loft  its  ex- 
citability about  forty  minutes  after  death. 

The  experiments  made  yefterday  in  the  anatomical  theatre 
exhibited  nearly  the  fame  refults  in  regard  to  the  heart  as 
thofe  already  mentioned.  The  great  arteries,  fuch  as  the 
aorta  and  feme  of  its  branches,  being  injected  with  water 
raifed  nearly  to  the  fame  temperament  as  that  of  the  blood 
in  the  living  individual,  when  iubjuted  to  the  Galvanic  ac- 
tion exhibited  contractions.  But  it  is  probable  that  they 
will  appear  llronger  when  trials  of  this  kind  ihall  he  made 
on  bodies  endowed  with  a  higher  degree  ol  th.m  thofe 

of  yefterday.,  and  when  the  interval  period  of 

decapitation 
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decapitation  and  that  of  the  experiments  mall  be  lefs.  With 
this  view,  indeed,  we  have  provided  a  hall  much  nearer  to 
the  place  of  execution  ;  for  the  remits  which  we  obtained  in 
the  man  decapitated  on  the  10th  of  Auguft,  in  which  cafe 
the  experiments  were  begun  five  minutes  after  the  decapita- 
tion, were  all  comparatively  more  ltriking,  and  ftronger,  than 
thofe  obtained  in  the  experiments  of  yefterday,  which  were 
begun  more  than  twenty  minutes  after  decapitation,  and 
which  were  performed,  as  appears,  on  bodies  endowed  with 
a  much  weaker  degree  of  vitality. 

In  the  experiments  made  on  the  arteries,  we  armed  the 
nervous  plexus,  which  envelop  the  trunks  of  the  cceliac  and 
mefenteric  arteries,  feveral  branches  of  which  are  even  inter- 
woven around  the  aorta :  a  communication  was  eftablifhed 
between  the  pofitive  or  negative  extremity  of  the  pile  and  the 
aortic  artery  itfelf.  It  was  by  thefe  means  that  we  obtained 
rifible  contractions. 

If  the  effects  of  Galvanifm  on  arterial  contractions  are  con- 
ftant,  as  I  prei'urne,  alj  thofe  difcuffions  which  have  beer* 
agitated  fo  long,  and  with  fo  much  violence,  in  regard  to  the 
irritability  of  the  arteries,  which  does  not  manifeft  itfelf  by 
the  action  of  different  mechanical  and  chemical  ftimulants, 
will  at  length  be  terminated  in  a  pofitive  and  irrefragable 
manner;  all  doubts  will  at  length  be  removed ;  and  we  fhall 
be  indebted  to  the  Galvanic  fluid,  which  is  the  moft  ener- 
getic of  all  agents  applied  to  the  animal  fibre,  for  having  fixed 
the  opinions  of  phyfiologifts  on  a  point  of  fo  much  importance 
to  the  animal  economy. 

Whence  comes  it  that  Aldini,  even  with  the  help  of  the 
mod  powerful  electro-motors,  was  not  able  to  obtain  con- 
tractions in  the  heart  of  man,  which  we  fo  evidently  obtained 
by  the  fame  means  which  always  withftood  his  efforts  ?  How 
happens  it  that  we  obtained  contractions  by  means  much 
weaker  ? 

The  firft  experiments  of  Aldini, on  the  human  heart  were 
begun  an  hour  and  a  half  after  death  *.  The  trunk  had  been 
expofed  a  long  time  to  the  open  air,  the  temperature  of  which 
was  no  more  than  -f  2.  It  is  probable  that  the  cold,  and 
the  long  interval  between  the  period  of  death  and  that  of  the 
experiment,  had  already  annihilated  the  irritability  of  the 
heart  f.     In  the  fifty-third  experiment,  the  heart  of  another 

executed 

*  S=»ggio  di  Sperienie  fal  Galvanifmo  di  Gioani  Aldini;  Bo'onia  1802, 
p.  14,  dp.  28. 

t  If  the  celebrated  Bichat  failed  in  his  experiments  en  tire  human  heart, 
as  well  as  Aldini,  it  was,  peihaps,  owing  is,  :r.t  :'aa;  BUUes*  The  tem- 
perature 
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executed  criminal  conftantly  remained  motionlefs  and  infen- 
fible  to  the  Ga'vanic  current.  Eat  in  this  experiment,  be- 
fore trying  the  heart,  a  considerable  time  was  employed  in 
making  trials  on  the  voluntary  organs,  the  fenSibilttv  of  which 
to  Galvanifm  had  already  been  acknowledged.  But  the  very 
reverfe  of  this  method  ought  to  be  followed  ;  for  I  will  here 
repeat,  that  excitability,  by  means  of  the  Galvanic  fluid,  is 
extinguished  in  the  heart  a  long  time  before  it  becomes  ex- 
tinct in  the  voluntary  mufcles.  This  is  fo  certain,  that  while 
no  part  of  the  heart,  tried  externally  and  internally,  prefentcd 
any  Sign  of  contractions,  the  diaphragm,  and  the  mufcles  of 
;hf  upper  and  lower  extremities,  gave  very  ftrong  ones. 

In  our  experiments  which  were  begun  five  minutes  after 
death,  the  heart  ceafed  to  be  fenfihle  to  the  Galvanic  agent 
about  the  fortieth  minute;  and  this  was  the  cafe  in  the  tem- 
perature of  +  25  ;  while  the  voluntary  mufcles  retained  their 
Galvanic  excitability  for  whole  hours.  In  other  experiments 
made  bv  Aldini,  the  contractility  of  the  voluntary  mufcles 
exifted  three  hours,  and  even  live  hours,  after  death. 

In  the  oxen  iubjecled  to  Galvanic  experiments  bv  Aldini, 
tl.c-  excitability  of  the  heart  muft  have  been  extinguished 
fooner,  fince  the  action  of  the  Galvanic  fluid  of  the  pile 
produced  no  contractions,  though  applied  immediately  after 
death. 

It  contractions  were  obferved  in  the  voluntary  mufcles 
under  the  lame  circum  Ranees,  it  was  becaufe  thefe  mufcles, 
which  lofe  much  fooner  than  the  heart  their  excitability  in 
regard  to  mechanical  Stimulants,  retain  it  much  longer  than 
that  organ  in  regard  to-the  Galvanic  agent.  What  then  is 
the  caufe  ot  this  diverfitv,  which  feems  contrary  to  every  ana- 
logy, and  which,  however,  is  proved  bv  fads  ?  It  is  ftill  in- 
volved in  much  obfeuritv  :  but  it  is  not  yet  time  to  tear  the 
dark  veil  which  conceals  it ;  we  are  not  vet  enlightened  by  a 
fufficient  number  of  facts ;  and  the  few  Scattered  data  which 
we  have  been  able  to  collect,  cannot  vet  be  conne&ed  in  a 
manner  capable  of  encouraging  us  to  attempt  to  rend  the 
veil  at  prefent. 

We.  (hall  not  here  fpeak  of  the  aftonifhment  with  which 
t\ic  fpectators  were  Struck  when  thev  law  the  contractions  of 

perature  was  cold,  and  on.  interval  between  the  time  of  execution  and  that 
of  the  experiment  too  long.  "  1  was  authorized,"  fays  Bichat,  "  in  the 
winter  of  the  year  7,  to  make  various  tri:ils  on  the  bodies  of  unfortunate 
v  ho  had  been  guillotined.  1  had  them  at  my  difpofal  from  thirty 
forty  minute's  after  execution.  It  was  always  impofiihle  for  me  to  pro- 
duce the  leaft  motion  by  arming  either  the  ipinal  marrow  and  the  heart, 
or  the  latter  organ  and  the  nerves  which  it  receives  from  the  ganglions 
by  the  Sympathetic,  or  from  the  brain  by  the  par  v^gum. 

the 


On  the  Materiality  of  Heat.  4$ 

the  frontal  mufcles,  thofe  of  the  eye-lids,  the  face,  the  lower 
jaw,  and  the  tongue ;  when  thev  beheld  the  cOnvulfions  ot 
the  mufcles  of  the  arms,  the  breaft,  and  of  the  back,  which 
raifed  the  trunk  fome  inches  from  the  table ;  the  contractions 
of  the  pectoral  mufcles,  and  the  exterior  and  interior  inter- 
coital  mufcles,  which  diminifhed  the  intervals  between  all 
the  ribs,  and  made  them  approach  each  other  with  violence, 
raiting  the  inferior  ones  towards  the  fuperior,  and  the  latter 
towards  the  fir  ft  rib  and  the  clavicle;  the  contractions  of  the 
arm?,  which,  when  the  uncovered  biceps  mufcle  was  touched, 
as  well  as  its  tendon,  were  fo  fpeedy  and  violent,  that  com- 
plete flexion  of  the  fore- arm  on  the  arm  took  place,  and  that 
the  hand  raifed  weights  of  fome  pounds  fifty  minutes  alter, 
decapitation.  Similar  experiments  may  be  ieen  in  the  work 
of  Aldini:  our  object  in  this  report  was  merely  to  fpeak  of 
the  Galvanic  influence  on  the  heart  and  arteries  of  man, 
which  had  not  yet  been  obferved. 

Thefe  new  and  important  remits,  which  we  obtained  in 
regard  to  the  heart  and  arteries  of  man,  will  be  confirmed  br- 
other trials.  We  fhall  repeat  our  experiments  as  foon  as  an 
epportunitv  occurs,  and  we  fhall  take  care  to  give  you  an 
early  account  of  the  molt  remarkable  obfervations  we  fhall 
make. 


\  III.  A  Review  of  Jbme  Experiments  which  have  been  fnf- 
pofed  to  dij 'prove  the  Materiality  oj  Heat.  By  Willi  a.i < 
Henry  *. 

X  HE  following  remarks  on  the  fubjeel  of  heat  were  writ- 
ten foon  after  the  publication  of  Count  Rumford's  Inquiry 
concerning  the  Source  of  the  Heat  evolved  bv  Friction  ;  and 
of  the  interesting  Effays  of  Mr.  Davy,  which  appeared  in 
Dr.  Beddoes's  Weft  Country  Contributions.  They  were 
trardmitted  to  Dr.  Beddoes,  for  publication,  about  the  clofe 
of  the  year  1799;  but  circumftances,  with  which  I  am  un- 
acquainted, have,  I  believe,  induced  the  doctor  to  decline 
the  continuation  of  his  periodical  work.  Thefe  circum- 
ftances I  deem  it  neceflary  to  ftate;  becaufe,  had  the  effav 
been  written  nearer  the  period  of  its  publication,  it  would 
probably  have  aflumed  a  very  different  form.  At  prefent,  I 
have  not  leifure  to  review  the  fubjeet,  or  to  attempt  anv  ma« 

trial  alteration  ;  and  ftill  lefs  to  examine  whether  I  have 

een  anticipated  by  any  of  the  authors  whofe  effays  have 

sen  publifhcd  during  the  two  lafl  years. 

*  From  the  Mancbejiet  Society'*  Tranjbelion.'i  vol.  v.  part  2. 
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4  Oh  the  Materiality  of  Heat. 

A  Review  of  fame  Experiments  which  have  been  fuppofed  t9 
aifptwe  the  Materiality  of  Heat. 

It  has  long  been  a  queftioq  among  philosophers,  whether 
the  ienfation  of  heat,  and  the  dak  of  phenomena  arifing 
from  the  fame  caufe,  be  produced  by  a  peculiar  kind  of  mat- 
ter, or  by  motion  of  the  particles  of  bodies  in  general.  The 
former  of  tfiefe  opinions,  though  far  from  being  univerfally 
admitted,  is  now  moft  generally  received;  and  the  peculiar 
body,  to  which  the  phenomena  of  heat  are  referred,  has 
been  denominated  by  M.  Lavoifier  caloric.  Againft  the 
doctrine  of  the  French  fchool,  fome  forcible  arguments  have 
lately  been  advanced  by  Count  Rumford  and  by  Mr.  Davy, 
both  of  whom  have  adopted  that  theory  refpec,ting  heat, 
which  ailigns  as  its  caufe  a  motion  among  the  particles  of 
bodies. 

The  method  of  reafoning  employed  by  Mr.  Davy  in  prov- 
ing the  immateriality  of  the  caufe  of  heat,  is  the  redudio  ad 
iibfurdum,  i.  e.  the  oppugned  theory  is  aiTumed  as  true,  to- 
gether with  its  applications;  and  facts  are  adduced  directly 
contradictors*  of  the  a  (Turned  principles  :  I  (hall  take  the  li- 
berty of  offering  a  (tatement  of  the  argument,  rather  different 
from  that  of  Mr.  Davy,  though,  I  truft,  without  milrepre- 
lentation,  or  any  material  omifiion. 

Let  heat  be  considered  as  matter;  and  let  it  be  granted, 
that  the  temperature  of  bodies  depends  on  the  presence  of 
uncombined  caloric.  Now,  if  the  temperature  of  a  body 
be  increafed,  the  free  caloric,  occafioning  that  elevation, 
muft  proceed  from  one  of  two  fources :  either,  idly,  It  may 
be  communicated  by  furrounding  fubftances;  or,  sdlv,  It 
may  proceed  from  an  internal  fource,  i.  e.  from  a  difengage- 
ment  of  what  before  exitted  in  the  body,  latent  or  combined. 
But  the  temperature  of  bodies  is  uniformly  increafed  by  fric- 
tion and  percufiion,  and  neceflarily  in  one  of  the  foregoing 
modes. 

1.  Mr.  Davy  found,  bv  experiment,  that  a  thin  metallic 
plate  was  heated,  bv  friction  in  the  exhaufted  receiver  or 
an  air-pump,  even  when  the  apparatus  was  infulated,  from 
bodies  capable  of  fupplying  calorie,  by  being  placed  on  ice. 
This  experiment  he  confiders  as  demonftrating,  that  the 
evolved  caloric  could  not  be  communicated  by  furrounding 
v-s. 

To  the  inference  deduced  from  this  experiment  it   may  be 

object  -d,  that  the  mode  of  infulatiou  was  by  no  means  per- 

Admitting  the  vacuum,    produced  bv  the  air-pump, 

.iplcte,   (tail  the  iupply  of  caloric  could  not 

thus 
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thus  be  entirely  cut  off,  fince  it  has  been  mown  by  Count 
Rumford  that  caloric  pafTes  even  through  a  torricellian  va- 
cuum. If,  therefore,  friction  produce  in  bodies  fome  change, 
vvhich^enables  them  to  attract  caloric  from  furrounding  iub- 
(lances,  this  attraction  may  be  equally  efficient  in  an  ex- 
haufted  receiver  as  in  one  containing  an  atmofphere  of  mean 
denfity.  It  would  be  an  interefting  fubject  of  experiment  to 
determine  the  influence  of  atmofpheres  of  various  denfities  as 
conductors  of  caloric ;  for,  fince  effects  are  proportionate  to 
their  caufes,  and  it  is  afcerlained  that  common  air  conducts 
caloric  (better  than  it  is  conveyed  through  a  vacuum)  as 
1000  is  to  702,  it  may  be  expected  that  the  ratio  will  hold 
in  all  intermediate  degrees. 

In  Count  Rum  ford's  mafterly  experiment,  the  metal  fub- 
mitted  to  friction  was  encompaffed  by  water,  and  air  was 
carefully  excluded  from  the  furfaces  in  motion:  yet  the  water 
became  hot,  and  was  kept  boiling  a  confiderable  time.  In 
this  cafe,  the  only  obvious  fource  of  caloric,  from  without,  was 
through  the  borer  employed  in  producing  the  friction;  if  it 
be  true,  as  the  Count  has  obferved,  that  the  water  could  not, 
at  the  fame  inftant,  be  in  the  act  of  giving  out  and  receiving 
heat.  The  fame  objection  to  the  communication  of  heat, 
from  an  external  fource,  exifts  alfo  in  thus  explaining  Mr. 
Davy's  experiment:  but  I  cannot  admit  that  the  argument 
is  demonftrative  in  proving  the  evolved  caloric  not  to  be  de- 
rived from  external  fubftances;  for  no  abfurdity  is  implied  in 
fuppofing  that  a  body  may  be  receiving  caloric  in  one  ftate, 
and  giving  it  out  in  another.  We  have  an  example  of  the 
fimultaneous  admiflion  and  extrication  of  a  fubtile  fluid,  the 
materiality  of  which  is  admitted  by  Mr.  Davy,  in  an  excited 
electric,  which,  at  the  very  fame  inftant,  receives  the  electric- 
fluid  from  without,  and  transfers  it  to  the  neighbouring  con- 
ductors. In  an  ignited  body,  alfo,  the  two  procelTes  of  ab- 
sorption and  irradiation  of  light  are,  perhaps,  taking  place 
at  the  fame  moment. 

II.  Another  caufe  of  the  increafe  of  temperature  in  br 
is  the  liberation  of  their  combined  caloric  ;  and  if  this  be  a. 
fource  of  temperature,  the  abiblute  quantity  of  caloric  in  a 
body  muft  be  dimlnilhed  by  friction.  That  no  fuch  dimi- 
nution really  lakes  place,  we  have  the  evidence  of  two  expe- 
riments,— the  one  of  Mr.  Davy,  the  other  of  Count  Rumford. 
Mr.  Davy,  by  rubbing  together  two  pieces  of  ice,  converted 
them  into  waier.     Now  water,   ex  !  icntains  more 

caloric  than  the  ice  from  which  it  was  formed  ;  and,  on  the 
fame  hypothec's,  the  abfolute  quantity  of  caloric  in  ice  is 
<di  mini  fried  by  and  liquefaction  j  which  is  abfurd, 

Co 
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I  Riimford  alfo  ascertained  that  the  fpecific  heat  of  iron 
was  not  dmnnidied  when  converted  by  a  borer  into  turni 

.uentlv  when  it  had  been  the  fource  of  much  tem- 
perature,    hi  explanation  of  the  e  may  be  allowed 
.  line  the  communication  of  caloric  from  fyrroundfng 
:,  till  this  communication  has  been  qetnonftrated  to  be 
itnpoftible.      Hut  even  were  the  impofiibility  eftabhflud,    it 
tin  to  be  proved,  that  the  evolved  caloric 
J  from  an  internal  fource;  and  this  can  only  be 
urate  comparifon  of  the  quantity  of  caloric  in 
..     Now,   in  inflituting  this 
Comparifon,  it  is  implied  that  we  poflefs  means  of  determin- 
ibfqlute  quantity  of  caloric  in  bodies,  and  that  we 
can  coni|                    lies  of  caloric  with  as  much  certainty  as 
we  car                            appreciation  bv  weight  or  by  nieafure. 
Such  perfection,  however,  does  not,  t  apprehend,  belong  to 
the  preier.t  Mate  of  our  knowledge  reflecting  heat ;  for  I  have 
always  been  rJiftruflfu]  of  that  p"art  of  the  doclrine  which  af- 
figns  the  ratio  of  heat  latent  in  bodies.     The  grounds  of  this 
dittruit  I  ihall  ftate  pretty  fully;  for,  if  it  can  be  proved  that 
we  have  no  accurate  conceptions  of  quantity,  as  appertaining 
to  heat,  all  arguments  againit  its  materiality,   derived  from 
fuppofed  determinations  of  its  quantity,  mull  be  inconclusive. 
The  only  clear  conceptions  which  the  mind  has  of  quan- 
tity, arc  derived  either  from  a  companion   of  the  magnitude 
or  of  the  gravity  of  bodies.     In  the  inflance  of  caloric,  both 
thefe  modes  of  menfu  ration  fail  us.    We  cannot  efliniate  the 
bulk  of  a  fubfiance  which  eludes  our  grafp  and  our  virion  ; 
nor  have  we  yet  fucceeded  in  comparing  its  gravity  with  that 
■of  the  grofTcr  kinds  of  matter,   which  it  fnrpafles  in  tenuity 
beyond  all  corhparifon.     Our  notions  of  the  quantity  of  ca- 
loric are  derived,  not  from  fuch  fimple  judgments,  but  from 
complicated  proceffes  of  reafonmg,   in  the  fteps  of  which, 
•  s  fatal  to  the  whole  may  perhaps  fometimes  appear. 
Whatever  be  the  nature  of  calorie,  whether  it  be  a  body 
mer'iSj  or  a  quality  of  other  bodies,  its  effects  are  pecu- 
liar and  appropriate ;  and,  like  all  other  effects,  bear  a  pro- 
portion to  the  energy  of  their  caufe.   Expanfion,  for  example, 
roved  by  experiment,  keeps  pace  with  the  actual  incre- 
ments of  heat ;  and  on  this  principle  is  founded  the  thermo- 
r,  the  great  agent  in  the  acquirement  of  all  our  i -leas  re- 
fpecbng  heat,  both  abfolule  and  relative.   The  competency  of 
this  inftrument,  lie  •                      d  information  of  the  quantity 
of"  caloric,  is  limited  by  the  following  circi 

ift,  The  mercury  of  the  thermometer  indicates  only  the 
quantity  of  heal  which  it  has  ill    : 
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ill  at  contained  in  unrounding  bodies.  2dly,  The  fcale  of 
expansion  is  wholly  arbitrary,  commencing  far  from  the 
ablolute  privation  of  heat,  and  falling  far  fhort  of  its  ma::<- 
raurrt.  3d!}',  The  caloric  latent  in  bodies,  or  chemically 
combined  with  them,  has  no  effect  on  the  thermometer. 
4th!y,  The  experiments  of  Dr.  Crawford,  though  fufficient 
to  fiiow  that  the  expanfion  of  the  mercury  of  the  thermo- 
meter bears  a  ratio  to  the  acliual  increments  of  heat  in  any 
temperature  between  the  botlmg  and  freezing  points  of  wa- 
ter, bv  no  means  prove  that  this  proportion  holds  univer- 
sally. 

Equal  weights  of  heterogeneous  bodies,  it  is  prefumed, 
contain  unequal  quantities  ot  caloric;  and  the  ratio  of  theie 
quantities  is  approximated  in  the  following  manner : 

Equal  weights  of  the  fame  bodv,  at  different  tempera- 
tures, give,  on  admixture,  the  arithmetical  mean;  but  equal 
weights  of  different  bodies,  at  different  temperatures,  afford  a 
temperature  which  varies  confiderably  from  the  mean.  Thus 
a  pound  of  water  at  iocr,  and  a  pound  at  200%  give  the 
temperature  of  J500;  but  a  pound  of  water  at  200°,  and 
a  pound  of  mercury  at  ioo°,  afford,  not  the  mean,  but  a 
temperature  confiderably  higher.  Hence  it  follows,  that  a 
pound  of  mercury  has  not  the  power  of  fixing  and  retaining 
fo  much  caloric  as  a  pound  of  water;  and  the  fixation  of 
more  heat  bv  the  water  than  by  the  mercury,  is  afcribed  to 
the  fuperior  energy  of  a  power  inherent  in  both,  and  termed 
capacity  for  caloric. 

From  an  extenfive  feries  of  experiments  Dr.  Crawford  in- 
fers, that  the  capacities  of  bodies  are  permanent  fo  long  as 
they  retain  their  form.  Thus,  the  capacity  of  water  has  to 
that  of  mercurv  the  ratio  of  28  to  1,  at  any  temperature  be- 
tween 32°  and  212°.  The  difference  of  capacities  of  bodies, 
it  is  inferred,  therefore,  would  continue  the  fame  down  to  the 
abfolutc  privation  of  temperature.  Imagine,  then,  two  b  : 
at  this  point  of  privation  :  they  may  ftill  contain  unequal  quan- 
tities of  combined  caloric;  for,  when  chemically  combined,  ca- 
loric does  not  produce  temperature.  On  Dr.  Crawford's  hypo- 
thecs thefe  comparative  quantities  of  combined  caloric  in  the 
two  bodies  may  be  learned  by  obferving  the  ratio  of  tempe- 
rature produced  by  the  addition  to  each  ot  fimilar  quantities 
of  heat.  This  fup^ofitkrnj  however,  is  manifeftly  gratuitous: 
and  the  contrary  might  be  maintained  with  equal  or  greater 
probability;  for  it  may  be  fuppofed  that  at  thisaifumed  ne- 
gation of  temperature  one  body  renders  latent  more  caloric 
than  another,  becaufe  it  actually  contains  lefs,  as  certain  dry 
falts  attract   more  water  from   the  atmofpbere  than  others 
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containing  much  water  of  cry  ft  alligation.     The  comro 
employed  mode  of  afcertaining  the  Specific  caloric  of  bodies 
is  founded,  therefore,  on  an  aliumption  which  is  deficient  iu 
the  character  of  a  datum,  and  which  iti'elf  requires  proof. 

If  theft  objections  be  valid,  they  will  apply  alto  to  (how 
the  fallacy  of  the  theorem  for  finding;  the  abiolute  zero  of 
bodies.  By  this  term  fome  philofophers  appear  to  under- 
ftand  the  point  of  ahfolute  privation  of  caloric,  both  tree  and 
combined.  I  apprehend,  however,  that  in  Strict  propriety  U 
can  only  be  ufed  to  Signify  the  negation  of  uim&mb'med  caloric, 
or,  as  Dr.  Crawford  expreffes  himfelf,  the  point  of  ahfolute 
cold.  As  applied,  however,  to  water,  it  is  evident  that  the 
whole  quantity  of  heat  is  understood.  In  aleertaininc  the 
zero,  fay  thefe  calculators,  the  capacity  of  ice  to  that  of  water 
is  as  9  to  10.  It  is  plain,  therefore,  that  when  water  freezes 
it  mull  give  out  i-ioth  of  its  whole  heat;  and  this  tenth  part 
is  found  to  anfwer  to  146°  of  Fahr.  Consequently  its  whole 
heat  is  ten  times  146,  or  1460';  and  hence  the  natural  zero 
is  1460  —  32,  or  1428°.  Now  of  this  eftimale  it  is  a  datum, 
that  the  capacities  of  ice  and  water  have  preeifely  the  above 
ratio.  But  if  the  general  formula  for  afcertaining  the  fpecific 
caloric  of  bodies  be  founded  on  erroneous  principles,  it  can- 
not ferve  as  the  ground-work  of  any  folid  conclusions. 

The  materiality  of  caloric  may,  I  apprehend,  be  main- 
tained, without  admitting  that  we  have  made  any  fteps  to- 
wards detemiinino;  its  quantity  in  bodies ;  and  the  arguments 
of  Count  Kumford  and  Mr.  Davy  are  not  demonstrative, 
becaufe  they  afilime  that  this  part  of  the  do£trine  of  caloric 
cannot  be  relinquished  without  abandoning  it  in  toto.  I 
may  be  permitted,  therefore,  to  Hate  my  reafons  for  believing 
caloric  to  be  matter ;  which  would  have  been  unneceflary 
had  the  contrary  been  proved  with  all  the  force  of  mathe- 
matical demonftration. 

Avoiding  all  metaphyfical  reafoningon  the  nature  of  mat- 
ter, and  aSfuming  the  generally  received  definition  as  fuffi- 
cientlv  characterizing  it,  I  ihall  examine:  how  far  this  ge- 
neral character  of  matter  applies  to  the  individual — caloric. 
Calorie  occupies  fpace,  or  is  extended,  becaufe  it  enlarges  the 
dimenfions  of  other  bodies;  and,  for  the  fame  reafon,  it  is 
impenetrable,  Since,  iSit  could  exift  at  the  Same  time  in  the 
fame  place  with  other  bodies,  their  volume  would  never  be 
enlarged  by  the  addition  of  heat.  OS  form  or  figure,  as  only 
a  mode  of  extension,  it  is  unneceflary  to  prove  that  caloric  is 
poffeSSed  ;  and,  indeed,  there  is  perhaps  only  one  general 
quality  of  matter  that  will  not  be  allowed  it,  viz.  attraction. 
That  caloric  is  influenced  by  the  attraction  of  gravitation,  op 
7  hY 
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bv  cohefive  attraction,  has  never  yet  been  proved :  yet  the 
various  experiments  of  Button,  Whitehurft,  Fordyce,  Pictet, 
Stc.  cannot  be  alleged  as  proofs  that  it  is  actually  devoid  of 
this  property;  lince  thev  only  decide,  that  the  fmall  quanti- 
ties which  can  be  artificially  collected,  are  not  to  be  fet  in 
the  balance  againft  the  groffer  kinds  of  matter.  One  kind 
of  attraction,  that  which  has  lately  been  termed  chemical 
affinity,  may,  I  think,  after  a  full  furvey  of  phenomena,  be 
fairly  predicated  of  caloric  ;  and  if  its  polTeffion  of  this  quality 
be  rendered  probable,  we  (hall  thence  derive  a  powerful  ar- 
gument in  favour  of  its  materiality. 

That  cUemical  affinity  has  aconfidcrable  fhare  in  producing 
the  phenomena  of  heat,  appears  probable  from  the  following 
confederations : 

1.  All  the  characters  diftinguifhing  caloric  when  feparate, 
ceafe  to  be  apparent  when  it  has  contributed  to  a  change  of 
form  in  other  bodies  ;  and  the  properties  of  the  fubftances 
fo  changed  are  alfo  materially  altered.  Now  this  is  the  only 
unequivocal  mark  of  chemical  union  that  we  can  apply  in 
any  inftance;  and  chemical  union  implies  the  exigence  and 
efficiency  of  chemical  affinity. 

2.  The  relation  of  caloric  to  different  fubftances  appears  to 
obferve  that  peculiar  law,  which,  in  other  inftances,  is  termed 
elective  affinity.  If  a  compound  of  two  or  more  principles, 
a  metallic  oxide  for  inftance,  be  expofed  in  a  high  tempera- 
ture, the  caloric  forms  a  permanent  union  with  the  one,  but 
not  with  the  other.  In  certain  inftances,  caloric  is  evolved, 
when  two  fubftances,  attracting  each  other  more  powerfully 
than  thev  attract  caloric,  produce,  on  admixture,  an  elevation 
of  temperature.  In  other  inftances,  caloric  is  abforbed  when 
it  is  attracted  by  the  new  compound,  more  ftrongly  than  bv 
the  feparate  components.  Such  facts  warrant  the  deduction, 
that  caloric  is  fubject  to  the  laws  of  chemical  affinity,  .But 
the  precife  order  oi"  its  affinities  remains  to  be  decided  by  fu- 
ture experiments. 

3.  Caloric  feems  alfo,  on  fome  occafipns,  to  bear  a  part 
in  the  operation  of  double  elective  affinities.  In  this  way 
it  produces  decompositions,  which,  by  fmgle  affinity,  it  is 
incapable  of  effecting.  Thus  a  moft  intenfe  fire  does  not 
expel  entirely  the  carbonic  acid  from  alkalies:  but,  when 
the  affinity  of  an  acid  for  an  alkali  concurs  with  that  of  car- 
bonic acid  for  caloric,  a  decompofition  enfues.  Again:  water 
may  be  fubmitted  to  the  higheft  temperature  without  impart- 
ing a  gafeous  form  to  the  hydrogen  which  it  contains ;  but 
the  cfonfpiring  affinity  of  a  metal  for  oxvgen  occafions  the 
production  of  hydrogenous  gas.     On  this  principle  many 

£  %  chemical 
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ical  fa&s  are  refolved  into  the  law  of  doteble  affinity, 

which  arc  at  prefent  explained  by  that  of  fingle  elective  at- 
traction. 

iic  acts  fortietirhes  as  an  intermedium  in  comb"m» 
ing  bodies  which,  without  it>  aid,  are  not  fufceptib'e  of  com- 
hination.  Thus  carbon  and  oxygen  do  not  eyince  any  ten- 
dency to  combination  at  the  ordinary  temperature  of  the  at- 
mbfphere;  but  calorie  brings  them  into  union,  and  conl'ti- 
tutes  i'tfelf  part  of  the  reiult'ing  compound.  This,  and  a  va- 
riciv  o\  other  rnftances,  have  a  unking  refemblance  to  what 
is  called 

In  the  theory  of  Dr.  Crawford,  no  influence  is  allowed  to 
chemical  affinity  over  the  phenomena  of  heat ;  and,  indeed, 
hilofopher  expreffes  a  decided  opinion  that  elementary 
heat  is  not  capable  of  uniting  chemically  with  bodies.  Hence 
it  appears,  that  the  difference  between  the  terms  affinity  and 
capacity  is  not  merely  a  verbal  one,  but  that  they  are  actually 
exprcftive  of  different  powers  or  caufes;  and  the  queftion, 
therefore,  which  of  thefe  terms  (hall  be  adopted  in  the  de- 
fcription  oi Tacts,  is  one  involving  the  determination  of  caufes. 

The  term  capacity  for  heat  is  employed,  by  Dr.  Crawford 
and  others,  to  denote,  in  the  ab  (tract,  that  power  by  which 
different  kinds  of  matter  acquire  different  quantities  of  caloric. 
But  in  the  various  applications  that  are  made  of  this  theory, 
a  more  precife  meaning  is  often  affixed  to  it;  and  the  term 
is  applied  in  much  the  fame  fenfe  which  it  has  in  common 
language.  When  thus  underftood,  a  difference  of  capacity 
neceffarily  implies  a  difference  in  the  extent  of  the  (paces 
between  the  minute  particles  of  bodies  ;  and  that  thefe  dif- 
ferences occalion  the  varieties  obferved  in  the  acquirement  of 
heat  by  different  bodies.  On  this  theory  there  is  no  active 
principle  or  power  inherent  in  bodies,  and  more  active  in 
ibme  than  in  others, — no  tendency  in  the  matter  of  heat  to 
attach  itfelf,  in  preference,  to  any  one  fubftance.  The  af- 
figned  caufe  of  the  phaenomena  of  heat  is  not,  I  apprehend, 
uate  to  produce  the  effects  afcribed  to  it. 

On  the  theory  of  capacities,  a  change  of  form  is,  in  cer- 
tain inftances,  antecedent  to  the  abforption  of  caloric.  Thus, 
when  ether  is  converted  into  gas,  on  removing  the  preflure 
of  the  atmofpherc,  according  to  this  hypothefis,  the  capacity 
of  the  ether  is  increafed  by  its  volatilization  :  and  the  change 
of  form  is  prior  to,  and  the  caufe  of,  the  abforption  of  calo- 
ric. The  order  of  events,  then,  in  the  volatilization  of  ether 
is  firlt  an  alteration  of  form  ;  next,  a  change  of  capacity ; 
.•■•id.  laftly,  a',  ion  of  caloric.     On  this  hypothecs, 

ether  .  ft  in  the  ftate  of  gas  without  containing  a 

greater 
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greater  abfolute  quantity  of  caloric  than  in  a  liquid  form. 
But  fuch  an  interpretation  of  phenomena  is  directly  con- 
tradictory to  an  eftablifhed  principle,  admitted  even  by  thofe 
wb6  prefer  the  doctrine  of  capacities,  viz.  that  all  bodies, 
during  their  conversion  from  a  fluid  to  a  vaporous  ftate,  ab- 
lorb  caloric.  It  is  at  variance  alio  with  obferved  tacts  :  tor, 
if  a  thermometer  be  immerfed  in  a  portion  of  ether,  confined 
under  the  receiver  of  an  air-pump,  the  temperature  of  the 
ether  will  be  found  to  fink  gradually  during  the  exhaultion 
of  the  air ;  and  the  evaporation  becomes  proportionally 
fiower,  till,  at  lad,  il  is  fcarcely  perceptible.  We  may  there- 
fore infer,  that,  at  a  certain  point  of  diminifned  temperature, 
the  volatilization  of  ether  would  entirely  ceafe,  if  the  fupply 
of  caloric  from  furrounding  bodies  could  be  completely  inter- 
cepted. But,  on  the  theory  of  capacities,  the  evaporation 
mould  proceed  as  rapidlv  at  the  clofe  as  at  the  commence- 
ment of  the  procefs ;  or,  in  other  words,  evaporation  mould 
be  wholly  independent  of  temperature,  which  every  one 
knows  is  contrary  to  fact. 

It  may  be  confidered,  therefore,  as  extremely  probable, 
that  the  tendency  of  ether  to  affume  a  gafeous  form  depends 
on  its  chemical  affinity  for  caloric.  But,  it  may  be  afked, 
how  is  this  affinity  counteracted  by  an  increafed  preifure,  and 
augmented  by  a  diminifhed  one  ? 

A  circumstance  absolutely  elilntial  to  the  formation  of 
gales  is,  that  free  fpace  mall  be  allowed  for  their  expanfion, 
Mechanical  preilure  a£ts  as  a  counteracting  force  to  this  ex- 
panfion, and  either  prevents  it  completely  or  partially,  ac- 
cording to  the  degree  of  its  application.  But  from  this  fact 
no  argument  can  be  drawn  againft  the  exigence  of  chemical 
affinity  as  an  attribute  of  caloric.  Two  oppofite  forces  in 
phyfics  may  be  fo  balanced,  that  neither  mall  produce  its 
appropriate  effect.  Thus,  a  body  impelled  in  contrary  direc- 
tions may  remain  at  reft ;  yet  the  operation  of  the  oppofing 
forces,  in  this  cafe,  cannot  be  denied.  Even  in  chemiftry, 
we  have  unequivocal  examples  in  which  the  action  of  the 
affinities  is  fupprefied  by  more  powerful  caufes.  Thus,  bodies 
that  have  a  ftrong  chemical  affinitv  are  kept  perfectly  diitinct 
even  when  placed  in  contact  by  the  affinity  of  aggregation, 
The  only  inference,  then,  that  can  fairly  be  deduced  from 
the  effects  of  preilure  in  preventing  the  formation  of  gales, 
is,  that  it  is  a  power  fometimes  fuperior  in  energy  to  that  of 
chemical  affinity. 

Since,  therefore,  caloric  is  characterized  by  all  the  proper- 
ties, except  gravity,  that  enter  into  fhe  definition  of  matter, 
we  may  venture  to  confider  it  as  a  ditiinct  and  peculiar  body, 
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Nor  is  its  deficiency  of  gravity  fufficient  to  exclude  it  from 
the  clafs  of  material  Jubilances.  Such  nicety  of  arrangement 
might,  with  equal  propriety,  load  ns  to  deny  the  materiality 
of  light,  the  gravity  of  which  has  never  yet  been  proved  ; 
for,  befides  the  experiments  of  Mr.  Michcll,  which  failed  in 
tfcertainirig  this  property  of  light,  we  have  feveral  chemical 
facts  tending  to  the  fame  conclufion.  Thus  Mr.  Cavendiih, 
after  firing  a  mixture  of  hydrogenous  and  oxygenous  gales  in 
a  clofe  velfcl,  a  procefs  during  which  much  light  is  always 
emitted,  found  not  the  fmallelt  diminution  of  weight. 

To  have  completed  this  defence  of  the  material  nature  of 
heat,  it  would  have  been  proper  to  have  pointed  out  the  cir- 
cumftane.es  in  which  the  phenomena  of  heat  differ  from  the 
known  and  acknowledged  phaenomena  of  motion.  At  pre- 
fent, however,  I  have  not  leifure  to  piirfu'e  the  fubject  at  much 
length  ;  and  though  feveral  points  of  difagreement  would 
cloubtlcfs  be  found,  I  fhall  mention  only  one  of  the  moft 
marked  and  deeilive. 

Motion  is  an  attribute  of  matter,  independently  of  which 
it  cannot  poilibly  fubiilt.  If,  therefore,  the  phenomena  of 
heat  can  be  fliown  to  take  place  where  matter  is  not  prefent, 
we  (ball  derive  from  the  fact  a  conclufive  argument  again  ft 
that  theory  of  heat  which  afligns  motion  as  its  caufe.  Now, 
in  the  experiment  of  Count  Rumford,  before  alluded  to,  heat 
paffed  through  atorricellian  vacuum,  in  which,  it  need  hardly 
be  obferved,  nothing  could  be  prefent  to  tranfport  or  propa- 
gate motion.  This  experiment,  in  my  opinion,  decided iy 
proves  that  heat  can  lubfiil  independently  of  other  matter, 
and  consequently  of  motion  ;  in  other  words,  that  heat  is  a 
JijTincl  and  peculiar  body*, 

*  The  argument  at  p.  41).  which  is  the  bsfis  of  my  objections  to  tic 
commonly  employed  mode  of  afcertainh  .   !    ear,  is  not  to 

fully  and  ftrufc  nature  of  the  fubjecl  requires. 

AlTuming  two  bodies,  A  and  R,  to  be  at  the  point  of  privation  of  tem- 
perature, or  to  pofiefs  no  free  caloric  vyhacfoever,  the  quantity  of  combined 
caloric  in  each,  according  to  Dr.  Crawford's  theory,  in  direfi  y  proportional 
to  the  quantities  of  heat  netefiary  to  produce  equal  elevations  of  tempera- 
ture in  the  two  bodies.  Tims,  if  to  attain  a  given  temperature,  A  require 
caloric  as  20,  and  B  only  as  10,  the  combined  caioric  of  A,  before  this 
addition,  is  infeircd  to  have  borne  to  that  of  Is*  the  ratio  of  2  to  j.  But  it 
might,  with  equal  or  peihaps  greater  probability,  have  been  a  {Turned  that 
the  combined  caloric  of  A  and  B  is  inverfely  pioportional  to  the  quantities 
of  heat  required  to  produce  a  given  temperature  ;  that  A,  for  example,  to 
attain  a  certain  temperature,  has  abforbed  more  caloric  than  B,  btcauic  in 
A  lets  caloric  cxifted  prcvioufly  in  a  ftatc  of  chemical  union. 
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IK.  Report  made  to  the  Philofophical  and  Mathematical 
Clafs  of  the  French  National  lnjtitute  in  the  Sitting  of  Au- 
gujl  1 8,  entitled  A  Tour  to  Upper  Egypt  above  the  Cata- 
racts of  Sienne,  witb  Obfervations  on  the  different  Kinds 
of  Senna  ufed  in  Commerce.  By  C.  Desskssartz  and 
Ventenat. 

V><  •  NECTOUX,  one  of  the  fcientific  men  whom  the  go- 
vernment had  made  choice  of  to  form  part  of  the  commiffioa 
of  the  fciences  and  arts  which  accompanied  general  Bona- 
parte to  Egypt,  being  appointed  to  obferve  the  agricultural 
fyftem  of  the  country,  bv  examining  its  plants  as  well  as 
other  objects  of  natural  hiitory,  embraced  that  opportunity 
of  acquiring  fome  more  certain  information  in  regard  to  the 
fenna  which  Alexandria  fupplies  to  all  Europe,  and  particu- 
larly to  France. 

The  magazines  of  Alexandria  and  Cairo  were  the  firft 
iburces  which  he  minutely  infpected.  All  the  bales  of  fenna 
were  opened  to  him,  and  he  found  not  only  the  two  kinds 
already  known,  but  alfo  a  third  plant  added  to  them,  the 
js  of  which  have  a  sreat  refemblance  to  thofe  of  the  real 
fenna.  But  fearing,  and  with  reafon,  that  the  information 
he  mould  thus  obtain  would  be  as  imperfect  and  incomplete 
as  that  before  published,  he  refolved  to  examine  the  different 
fpecies  in  the  places  where  they  are  cultivated,  and  in  the 
different  Mates  of  growth,  that  the  defcription  he  intended  to 
give  might  be  as  full  and  accurate  as  poffible. 

With  this  view  he  vifited  and  examined,  with  great  care, 
the  environs  of  Alexandria,  Rofetta,  Damietta,  and  Cairo; 
but  without  fuccefs :  he  did  not  find  a  fingle  plant  of  (enna 
in  the  whole  fpace  inclofed  in  the  Delta.  The  fenna,  there- 
fore, is  called  the  fenna  of  Alexandria  merely  beeaufe  that 
city  is  the  general  entrepot  from  which  it  is  tranfported  to 
Europe ;  and  fenna  de  la  palthe,  beeaufe  fuch  entrepots  are 
called  palthc,  which  fignifies  a  farm  :  the  managers  are  called 
■palthicrs. 

By  the  information  obtained  from  the  different  palthiers, 
among  whom  he  mentions,  with  gratitude,  C.  Rofetty,  and 
from  the  inhabitants  of  the  country,  he  learned  that  fenna 
plants  were  to  be  found  in  the  valleys  of  Sienne.  He  there- 
fore proceeded  thither,  and  had  the  fatisfaction  of  meeting 
with  fome,  and  of  collecting  feveral  loaded  with  flowers  and 
fruit.  Encouraged  by  this  fuccefs,  nothing  was  able  to  re- 
train the  ardour  of  his  curiofity ;  neither  the  violence  of  the 
heat,  nor  the  difficulty  of  a  long  journey  through  parched 
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and  rugged  mountains,  nor  the  dread  of  the  ferocious  Arabs, 
among  whom  it  was  impoffible  to  travel  without  imminent 
danger.  He  difpatehed  fomc  of  the  natives,  who  broupht 
him  fpecimena  of  the  different  plants  they  met  with.  But 
being  fupported  by  the  civil  and  military  authorities,  whom 
the  example  and  wifhes  of  the  commander  in  chief  had  in- 
fpired  with  the  fame  zeal  for  the  promotion  ofeVpry  thing  that 
could  contribute  to  the  progrcfs  of  the  fcienccs,  he  penetrated 
to  erery  place  where  he  had  been  told  or  fufpected  that  he 
mould  rind  fenria. 

It  was  in  the  defer!  in  the  environs  of  Baffa-Tine,  two 

leagues  from  Cairo,  that  he  collected  the  firft  plants  of  fenna 

belledy  :  on  the  left  bank  of  the  Nile,  oppofite  to  Hermanns 

or  Fallach,  he  met  with  a  greater  abundance,  as  well  as  in  the 

nbourhood  of  Darao. 

The  good  fenna  and  arguel,  a  kind  of  cynanchum,  of  the 
beft  quality,  and  in  the  highetl  ftate  of  pefrecTtion,  grow  in 
great  abundance  in  the  valley  of  Bafabras,  or  of  Nubia,  from 
which  it  is  brought  by  the  caravans  to  Darao  and  Sienne; 
and  ic  is  thence  tranfmitted,  at  leaft  in  the  greater  part,  to 
Alexandria.  In  the  mountains,  three  days  journey  above 
Sienne,  the  gucbelly,  the  fenna.  of  the  Thebaid,  and  the  ar- 
guel, are  found  ;  the  laft  mentioned  in  prett\-  large  quantity 
in  a  valley  which  runs  to  the  eait  of  Sienne  turning  towards 
Lgvpt. 

In  thefe  places,  whether  valleys,  hills,  or  mountains,  the 
good  fenna  guebelly  and  the  arguel  receive  no  more  Culture 
than  the  belledy,  which  is  contidered  as  wild.  The  plants 
grow  fpontaneoufiv  in  groups.  There  are  two  crops,  the 
abundance  of  which  depends  on  the  duration  of  the  rains, 
which  take  place  periodically  every  year.  The  rirft,  which  is 
the  mod  plentiful,  takes  place  at  the  end  of  the  rains,  which 
begin  at  the  fummer  foliticr  and  terminate  towards  the  mid- 
dle of  September.  The  fecond  takes  place  about  the  middle 
of  March. 

The  preparation  confifts  merely  in  cutting  the  plants,  and 
expo;'.,  if)  the  fun   on   the  rocks  till  they  are  brought 

to  a.  ftate  of  perfect  defiecation.  The  two  kinds  are  mixed 
fometimes  in  Nubia,  but  the  belledy  is  never  found  in  that 
part  of  the  country.  It  is  only  in  the  entrepots  of  Sienne 
and  Cairo  that  it  is  added.  The  accounts  given  of  the  quan- 
tities collected  and  depofited  in  the  magazines,  andoftiwfe 
fold,  juftify  the  fear  of  great  and  dangerous  adulteration  by 
the  addition  of  foreign  plants.  For,  according  to  the  ac- 
knowledgment of  the  palthier,  the  product  of  the  two  crops 
varies  from  700  quintals  to  3  too  or  more,  a  third  of  which  is 
6  arguel, 
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argue;,   and  the  fale  is  1400  or  15CO  quintals.     Anions  that 
1  \'d  by  our  merchants  arc  leaves  of  the  culutea  and  box. 

Unfortunately  inch  infhmces  of  fraud,  which  are  too  com- 
mon, in  commerce,  are  attended  with  more  ferious  confe- 
quences  than  that  practifed  in  regard  to  various  kinds  of 
drugs.  They  creation  much  trouble  to  our  dniffgifts,  who 
are  obliged  to  pick  the  fenna  with  the  utmoft  care. 

The  antient  botaniits  diltinguifhed  thefe  two  kinds  of  fen- 
na, and  the  terms  they  employed  for  that  purpofe^/b/z/s  acu- 
iis  andfoliis  obfnjis,  exprefied  with  fufficient  clearnefs  and 
prcciiion  the  differences  they  exhibit.  Lmnams,  however, 
thought  it  nceefiary  to  unite  them,  and  to  confider  them  as 
varieties.  C.  Lamarck  notices  in  his  dictionary,  under  the 
head  cq//u7,  the  error  into  which  this  celebrated  botanitt  has 
fallen.  He  diftingui flies  two  kinds  of  fenna  which  grow  in 
Egypt.  One,  the  leaves  of  which  are  acute,  is  announced 
under  the  name  given  to  it  by  Forfkal,  caffid  lanceolate;  and 
the  other,  the  leaves  of  which  are  obtufe,  under  thatof  cafjia 
fenna.  The  observations  preiented  to  the  clafs  on  thefe  two 
plants  by  C.  Delifle,  and  afterwards  by  C.  Nectoux,  efta- 
blifli  alfo  feveral  other  differences.  The  cajjia fenna  is  diftin- 
guifhed  from  the  cajjta  lanct'olata,  not  only  by  the  obtufe 
leaves,  but  alfo  by  the  Itipula?,  which  are  longer  and  fhaped 
like  a  lance,  and  by  its  bent  pod  having  on  the  middle  of 
each  face  projecting  ridges. 

The  defcription  given  byC.  Ne&oux,  when  compared  with 
that  of  C.  Delifle,  gives  a  refemblance  of  characters,  which 
facilitates  a  diftiniSt  knowledge  of  the  clarification  of  thefe 
plants,  which  have  been  long  valued  on  account  of  their  me- 
dical qualities.  It  is  under  this  point  of  view  we  (hall  con- 
lider them. 

In  the  year  6,  C.  Bouillon-Lagrange  published  a  che- 
mical analvlis  of  the  fenna  of  the  palthe  of  Alexandria,  which 
is  ufed  in  commerce.  We  conceived  that,  by  delivering  to 
him  the  three  kinds  of  plants,  an  ample  proviiion  of  which  had 
been  entrafted  to  us  by  C.  Nectoux,  we  "ihould  be  able  to 
prefent  to  the  clafs  at  the  lame  time  a  knowledge  of  the 
principles  contained  in  the  fenna  and  argue!,  compared  with 
that  already  obtained  in  regard  to  the  fenna  of  commerce. 
Our  wifh  has  been  fully  gratified  by  the  zeal  and  ability  of 
C.  Lagrange.  It  will  not  appear  aitonifhing  to  you,  that 
the  two  analyfes  of  the  years  6  and  10  prefent  the  fame  re- 
mits, with  the  exception  of  fuch  fmall  ditierences  that  they 
can  have  no  influence  on  the  opinion  which  phyficians ought 
to  form  of  the  action  of  the  two  kinds  of  fenmu,  fin.ee  the  fenna 
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cf  commerce  is  nothing  elfe  than  a  compound  of  the  three 
kinds,  which  C.  Nectoux  colle&ed  and  preferved  feparately. 

The  two  old  kinds  were  fubje&cd  feparately  to  examina- 
tion, and  their  products  without  much  impropriety  may  he 
ranked  in  the  lame  clafs.  It  remained  therefore  to  fubjec\ 
to  the  fame  refearches  the  plant  arguel,  culled  fenna  of  Mecca, 
placed  in  the  clafs  of  the .  cvnanchnm  by  C.  .  who 

jiveh  an  ample  defcription  'of 'it.  The  following  is  the 
refult  of  the  chemical  experiments  made  with  it  by  iiouiilon- 
Lagrangc. 

*w  It  appeared  to  me,"  fays  he,  (C  that  this  fubftance  con- 
tained a  Smaller  quantity  of  extractive  mutter.  Infufion,  cither 
cold  or  hot,  decoction,  and  evaporation  of  the  liquors  gave 
only  a  fmall  quantity  of  extract,  and  this  extract  in  regard  to 
it?  principles  was  always  analogous  to  the  extracts  of  the  two 
old  kinds  of  fenna.  The  fame  effects  therefore,  but  in  a 
weaker  degree,  are  to  be  expected  from  it.  But  this  differ- 
ence is  of  great  importance  in  the  practice  of  medicine,  and 
ought  to  be  attended  to,  as  well  as  the  form  under  which  the 
remedy  is  administered. 

The  refearches  made  at  the  fame  time  by  our  colleague 
Vauquelin  and  Bouillon-Lagrange  on  a  constituent  part  of 
fenna,  which  has  been  confidcrcd  as  refinous,  and  confe- 
quently  as  the  molt  active,  will  eftablifli  more  certain  ideas 
refpecting  this  kind  of  purgative. 

C.  Nectoux  lent  with  the  leaves,  fmall  twigs  and  pods  of 
the  fenna  guebelly,  and  the  flowers  which  he  gathered  front 
that  plant.  Thefe  flowers,  according  to  the  refearches  of 
Bouillon-Lagrange,  give  the  fame  reiults,  only  that  they  do 
not  communicate  fo  much  colour  to  the  liquor  in  which  they 
are  infufed  or  boiled.  They  have  not  fo  lalinc  and  bitter  a, 
ta(le  as  the  leaves ;  their  odour  alfo  -i-  different,  and  every 
thing  announces  that  they  contain  lefs  of  the  purgative  prin- 
ciples-. 

This  memoir  appears  to  us  particularly  important  in  an 
economical  point  of  view,  as  the  author  propofes  to  tranl plant 
the  Egyptian  and  Nubian  fenna  to  St.  Domingo,  where  it 
may  be  cultivated  in  diftriets  abandoned  bv  the  planters.  C, 
Nectoux  allures  us  that  thefe  plants  would  fucceed  equally 
well  in  the  Ifles  cf  France  and  Reunion,  and  alfo  in  Cayenne, 
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AFgenius  and  indefatigable  induftry,  directed  by  the  purefl 
patriotifm,  have  any  claim  to  the  notice  of  our  readers,  an 
authentic  account  of  this  gentleman  cannot  but  be  highly 
acceptable  to  them.  When  we  contemplate  the  enlarged 
extent  of  his  views,  the  wide  and  rapid  circulation  of  his  ini- 
provements  and  difcoveries  in  the  moft  important  branches 
ot  art,  and  the  numerous  and  honourable  connections  which 
he  has  formed  in  every  part  of  the  civilized  world,  we  lhaii 
be  obliged  to  admit  that  few  men  pofiefs  greater  claims  to 
the  attention  and  gratitude  of  their  country. 

.Matthew  Boulton,  fon  of  Matthew  Boulton,  bv  Chriftian, 
daughter  of  Mr.  Peers,  of  Chefler,  was  born  at  Bhminghara 
the  14th  of  September  1728.  He  received  the  chief  part  of 
his  education  at  a  private  grammar-fchool  kept  by  the 
Rev.  Mr.  Anfted,  who  officiated  at  St.  John's  Chapel,  De- 
ritend. 

So  early,  we  believe,  as  the  year  1745,  Mr.  Boulton, 
having  loft  his  father,  who  left  him  in  flourifhing  circum- 
stances, diftinguifhed  himfelf  by  the  invention  of  a  new  and 
moft  ingenious  method  of  inlaying  ft  eel.  Buckles,  watch- 
chains,  and  a  great  variety  of  other  articles  wrought  at  his 
manufactory,  were  exported  in  large  quantities  to  France, 
where  they  were  eagerly  purehafed  by  the  Engliih,  who  af- 
fected to  have  no  taite  for  the  productions  of  their  own  coun 
try. 

The  confinement  of  a  populous  town  was  but  ill  fulled  to 
fuch  an  eftablifiiment  as  loon  became  neceflary  for  Mr.  Boul- 
ton's  further  experiments.  Accordingly,  in  the  year  1762, 
he  purehafed  thole  extenlive  tracts  of  common,  at  that  time 
a  barren  heath,  with  only  a  fmall  houfe  and  mill,  on  which 
the  Soho  manufactory  now  Hands.  He  laid  the  foundation 
of  his  prefent  exlenfive  works  at  the  expenfe  of  nine  thou- 
fand  pounds.  To  this  fpot  his  liberal  patronage  foon  at- 
tracted great  numbers  ot  ingenious  men  from  ail  parts  ;  and 
by  their  aid  he  lb  eminently  fucceeded  in  imitating  the  or 
moulujthat  the  molt  fplendid  apartments  in  this  and  in  many 
foreign  countries  received  their  ornaments  from  Soho.  Here, 
too,  the  works  of  the  greateft  mailers  in  oil  colours  were  me- 
chanically taken  off,  with  fuch  eafe  and  exactnefs  that  the 
original  could  fcarcely  be  diftinguifhed  from  the  copy.  This 
mode  of  copying  was  invented,  we  believe,  by  Mr.  Egging- 

*  Fiom  Public  Characters  of  1800-1801, 
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ton,  whofe  performances  in  ftained  glafs  have  fince  intro- 
duced his  name  to  the  public. 

The  utmoft  power  or  the  waler-min,  which  Mr.  Roulton 
had  hitherto  employed,  fell  infinitely  fhort,  even  with  the 
aid  of  horfes",  of  that  immenfe  force  which  was  foon  found' 
neceflkry  to  the  completion  of  his  derigns.  Etecourfe  was 
therefore  had,  about  the  year  1767,  to  that  cb,j'-Ju-u\ 
human  ingenuity,  the  Ream  engine.  In  fpeaking  of  that 
wonderful  machine,  we  thai]  adopt  the  animated  langui 
a  late  excellent  Review  : — The  fleam  engine,  approaching  to 
the  nature  of  a  perpetuum  mobile,  or  rather  an  animal,  is 
incapable  of  lafliti.de  or  fenfation,  produces  coals,  works 
metals,  moves  machines,  and  is  certainly  the  noblelt  drudge 
that  was  ever  employed  by  the  band  of  art.  Thus  we  "put 
a  hook  in  the  nofe  of  the  Leviathan  :"  thus  we  "  play  with 
him  as  a  child,  and  take  him  for  a  fervant  for  ever  *;"  thus 
"  we  fubdue  nature,  and  derive  aid  and  comfort  from  the 
elements  of  earthquakes?. " 

The  firfl:  engine  that  Mr.  Roulton  conftruclec!  was  on 
M.Savary's  plan, of  which  the  reader  will  find  one  of  the  moit 
fatisfactory  accounts  in  Profefibr  Rradley's  <l  New  Improve- 
ments of  Planting  and  Gardening^,"  &e.  Rut  the  machine 
was  vet,  as  it  were,  in  its  infancy,  and  by  no  means  an- 
fwered  Mr.  Roulton's  expectations.  In  the  year  1769  Mr. 
James  Wait,  of  Glafgow,  obtained  a  patent  for  fuch  a  pro- 
digious improvement  of  it,  that  Mr.  Boulton  immediately 
fought  his  acquaintance,  and  induced  him  to  fettle  at  Soho. 
At  this  place,  the  facility  of  its  application  to  a  variety  of 
concerns,  wherein  great  force  was  requifite,  foon  manifefted 
its  fuperior  utility  and  vaft  advantages  to  the  public  :  Parlia- 
ment, therefore,  in  1775,  cheerfully  granted  a  prolongation 
of  Mr.  Watt's  patent  for  twenty-five  years.  A  partnerfhip 
now  commenced  between  MclTis.  Roulton  and  Watt;  and  a 
manufactory  of  fleam-engines,  on  their  improved  plan,  was 
eftablifhed  at  Soho,  which  ftill  lupplies  the  chief  mines  and 
manufactories  throughout  the  kingdom. 

Aided  by  fuch  talents,  and  commanding  fuch  unlimited 
mechanical  powerSj  Mr.  Roulton's  views  foon  expanded,  and 
Soho  began  to  exhibit  fympfoms  of  the  extraordinary  advan- 
tages it  had  acquired;  The  art  of  coining  had  lone  itood  in 
need  of  firnplification  and  arrangement ;  and  to  this  art  Mr. 
Boulton  no  fooner  turned  his  attention,  than,  about  the 
year  2788,  he  erected  a  coining-mill  on  an  improved  plan, 

*  Jcb,  xli.  2 — 4.  -\    Analytical  Review,  Feb.  1797,  p,  220. 
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and  ftruck  a  gold  medal  of  the  full  weight  of  a  guinea,  and 
of  the  fame  form  as  that  of  his  new  copper  coinage  lately  put 
into  circulation.  The  fuperior  advantages  of  that  form  are 
obvious.  The  impreffion  is  far  lefs  liable  to  friftion ;  and  by 
means  of  a  fteel  gauge  of  equal  diameter,  money  coined  on 
that  principle  may  be  examined  by  meafure  as  well  as  by 
weight,  the  rim  being  exactly  circular.  Moreover,  the  in- 
trinfic  is  fo  nearly  equal  to  the  current  value  of  every  piece, 
that,  without  a  fteam-engine  and  adequate  apparatus,  every 
attempt  to  counterfeit  the  Soho  coinage  muit  be  made  with 
lofs.  The  fabrication  of  bafe  money  leems  likely,  by  thele 
means,  to  be  fpeedily  checked,  and,  it  is  to  be  hoped,  en- 
tirely defeated.  The  reafon  why  Mr.  Boulton  has  not  yet 
been  employed  by  government  in  the  coinage  of  gold  and 
filver,  we  have  not  been  able  to  learn. 

The   mill  at  Soho  works  eight  machines,   each  of 'which 
receives,  jlamps,  and  delivers    out,  hy  the  aid  of  only  a 
boy,  fromj'eventy  to  ninety  pieces  of  copper  in  one  minute.-   Ei- 
ther of  them  is  flopped  without   the  fmallcft  interruption  to 
the  motion   of  the  others.     In  adjoining  apartments  ?.ll  the 
preparatory  proceffes  are  carried  on  with  equal  facili'y  and 
difpatch;  fuch  as  rolling  the  copper    into  meets,  dtvi 
them  into  blanks,  and   making   them  into   bags  c 
ready   for   the    die.     Without  any  perfonal  communic 
between  the  different  claffes  of  workmen,  Sec.  theblan  k 
conveyed  to  the  room  where  they  are  ihaken,  and  from  thence 
to  the  coining-room,  in  boxes  moving  with  immenfe  velocity 
on  an  inclined  plane,  and  accompanied  by  a  ticket  of  their 
weight. 

The  Sierra  Leone  company  have  employed  Mr.  Bottfton's 
mint  in  the  coinage  of  fiber,  and  the  Eafl  India  company 
in  that  of  copper.  Two  complete  mints  have  likewife  been 
lately  fent  to  Peterfburgh. 

Since  the  demife  of  the  late  emprefs  Catharine,  Mr.  Boul- 
ton prefented  her  fucceficr,  the  late  emperor  Paul  I.,  with 
fome  of  the  mo  ft  curious  articles  of  his  manufactory,  and  in 
return  received  a  polite  letter  of  thanks  and  approbation,  to- 
gether with  a  fplendid  collection  of  medals,  minerals  from 
Siberia,  and  fpecimens  of  all  the  modern  money  of  Rum* a. 
Among  the  medals,  which  for  elegance  of  defign  and  be 
of  execution  have  never  yet  been  equalled  in  this  or  any 
other  country,  is  a  maffy  one  of  gold,  imp  re  Med  with  a  ftrik- 
ing  likeneis,  it  is  faid,  of  that  monarch.  Our  readers  will 
be  fuTprifed,  when  they  are  told  that  this  unrivalled  piece 
was  ftruck  from  a  die  engraved  by  the  prefent  emprefi  drw- 
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ager,  who  has  from  her  youth  taken  great  delight  in  the  air. 
of  engraving  on  Heel. 

V'Tih  the  view  of  ftill  further  improving  and  facilitating 
the  manufactory  of  fleam-engines,  Menrs.  Boulton  and 
Watt  have  lately,  in  conjunction  with  their  fon?,  ellabliihed 
a  founderv  at  Sniethwick,  a  fhort  diftance  fromSoho.  Here 
that  powerful  agent  is  employed,  as  it  were,  to  multiply 
itfelf,  and  Us  various  parts  are  fabricated  and  adapted  toge- 
ther with  the  fame  regularity*  ncatnefs,  and  expedition, 
whifch  dift'mguifh  all  the  operations  of  their  manufactory. 
Thofe  engines  are  afterwards  diftributcd  to  all  parts  of  the 
kingdom  bv  the  Birmingham  canal,  which  communicates 
with  a  wet  dock  belonging  to  the  found ery. 

To  fuch  amazing  perfection  has  the  fleam-engine  at  length 
been  brought,  that  the  confumption  of  one  bufliel  of  New- 
caflle  coals  will  raife  nearly  fix  thoufand  hogflieads  of  water 
ten  feet  high,  and  will  do  the  work  of  ten  horfes  for  one 
hour.  This  remarkable  abridgement  of  human  labour,  and 
proportionate  diminution  of  expenfe,  are,  in  a  great  mea- 
sure, the  refult  of  trials  made  under  the  aufpices  of  Mr. 
Boulton.  But  for  a  more  complete  account  of  thefe  ma- 
chines, their  power,  he.  we  muil  refer  the  reader  to  Dr. 
ia's  Botanic  Garden*. 

It  could  fcarcely  be  expelled  that  envy  would  view  with 
indifference  fuch  Angular  merit,  and  fuch  unexampled  fuc- 
cefs.  The  inventions  and  improvements  of  Me  firs.  Boulton 
and  Watt  were  firft  imitated,  and  then  cither  decried  or  dlf— 
puted.  Reafon  laboured  in  vain  to  filence  the  clamours  of 
mjuftice,  and  to  defeat  the  flratagcms  of  fraud.  At  length, 
in  the  year  1792,  a  folemn  decifion  of  parliament,  and, 
about  the  fame  time,  the  concurrent  opinion  of  the  court  of 
kind's  bench,  forbad  any  further  encroachment. 

Whoever  contemplates  the  merit  and  utility  of  a  long  life 
devoted  to  fuch  valuable  purfuits,  as  we  have  here  briefly  and 
yery  imperfectly  defcribed,  and  recollects  Without  emotion, 
that  the  fpot  whereon  fo  amch  has  been  done,  and  is  ftill 
doing;  where  hundreds  of  women  and  children  eafily  earn 
a  comfortable  fubfiflence  f;  where  population  is  rapidly  in- 
creafmg,  and  the  means  of  national  profperity  mcreafing  in 

*  Fourth  edit,  note  xi.  p".ge  287. 

•f-  We  have  been  unable  to  afcertain  the  number  of  hands  employed  by 
Mr.  Boulton  at  this  time,  which  mnft  frequently  vary  according  to  the 
changes  that  n'ecelTdrily  take  place  in  the  demand  for  different  articles ; 
but  we  know,  that  when  Mr.  Boulton  junior  came  ot  age,  in  1791,  fevejtt 
hundred  workmen  fat  down  to  an  entertainment  given  by  his  father. 
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proportion,  was  lately  a  bleakj  fwampy,  and  fterile  v. 

want  underftanding  to  comprehend,  orfympathy  to  ap- 
preciate, the  happinefs  of  his  fellow-creatures. 

Mr.  Boultcn  is  now  in  his  feventy-third  year,  and  he  ap- 
pears to  pofleis  the  hilaritv  of"  youth.  Extraordinary  exer- 
tions, often  both  of  body  and  mind,  feem  not  to  have  im- 
paired a  conftitution  which  muft  have  been  naturally  robufr. 
He  is  fond  of  muiic,  and  takes  great  delight  in  the  company 
of  young  people.  One  fon,  a  young  man  of  eonfiderable 
accomplifhnient  and  great  promife  in  his  father's  line,  and 
one  daughter,  both  of  them  unmarried,  have  furvived  their 
mother.  Mr.  Boulton  is  fellow  of  the  Royal  Societies  of 
London  and  Edinburgh,  and  of  the  Free  Economical  Soci* 
ety  or  Peteriburgh,  as  well  as  of  many  other  foreign  indica- 
tions. 


XI.  On  the  E  feels  of  Elder  in  prefervhig  Plants  from  Irfcls 
and  Flies.     By  M.  Christophe  Gullet  K 

V_><OMMON  elder  has  appeared  to  me  ufeful,  ift,  for  pre- 
venting cabbage  plants  from  being  devoured  or  damaged  by 
caterpillars  :  2d,  to  prevent  blights,  and  their  effects  on  fruit- 
and  other  trees :  3d,  to  preferve  corn  from  vellow  flies  and 
other  infects  :  4th,  to  ftcure  turnips  from  the  ravage  of  flies, 
Sec. 

1  ft,  The  ftfong  and  fetid  odour  of  a  bunch  of  elder  leaves 
induced  me  to  think  that  different  kinds  of  butterflies  misht 
be  incommoded  by  it  in  proportion  to  their  delicacv.  I  there- 
fore took  fome  young  twigs  of  elder,  at  the  period  when  but- 
terflies began  to  appear,  and  whipped  well  with  them  fome 
cabbage  plants,  bat  in  fuch  a  manner  as  not  to  damage  them. 
Since  that  time,  during  two  fummers,  though  the  butterflies 
hovered  round  the  plants,  I  never  faw  one  of  them  fettle  on. 
them  ;  and  I  do  not  think  that  a  Angle  butterfly  was  hatched 
on  the  cabbages  treated  in  this  manner,  though  a  neigh- 
bouring board  was  dirtied  by  them  in  the  ufual  manner. 

2d,  After  a  fhort  reflection  on  the  effects  here  mentioned, 
and  on  blights,  which,  in  my  opinion,  are  chiefly  occalioned 
by  fmall  flies  and  imall  infects  whole  organs  are  ftill  more 
delicate  than  thofe  of  the  former,  I  was  induced  to  whip  in 
the  fame  manner  with  elder  twig-;,  as  high  as  I  could  read), 
the  branches  of  a  plum-tree  which  grew  in  an  efpalier.    The 

*  From  the  Bibllotkl^e  Pfuc-iaxc-^uc,  Ann   6. 
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whipped  leaves  remained  green  and  in  a  good  condition,  \ 

at  kail  fix  inches  above  to  the  top  of  the  tree  the  reft 
of  the  leaves  were  blighted,  wrinkled,  and  full  of  worms.  It 
is  here  to  be  obferved  that  the  tree  was  in  full  flowi 
whipped  it,  therefore  inueh  too  late  for  this  Operation,  which 
ought  to  have  been  performed  once  or  twice  before  flowering* 
But  I  am  of  opinion,  that  if  trees  were  befpriukled  with  a  ftrong 
infulion  of  elder  every  eight  or  fifteen  days,  the  luccefs  would, 
be  certain, and  that  there  would  be  no  danger  of  injuring  either 
the  flowers  or  the  fruit. 

3d,  Whv.it  the  fanners  call  the  yellows  in  corn,  and  which 
they  confidcr  as  a  kind  of  blight,  is  the  effect,  as  every  one 
knows,  of  a  fmall  yellow  fly  with  blue  wings  nearly  of  the 
fise  of  a  gnat.  It  lays  its  eggs  in  the  car  of  wheat,  and  pro 
duces  a  worm  ahnoll  invifible  to  the  naked  eve,  but  which, 
when  feeu  by  a  magnifying  glafs,  is  a  large  yellow  larva, 
having  the  mining  colour  of  amber.  Ibis  fly  is  fo  produc- 
tive, that  1  have  counted  upwards  of  forty  worms  in  the  chaff 
of  one  ear  of  wheat,  which  was  a  number  fuflicient  to  deflroy 
it  entirely.  I  therefore  propofed  to  make  my  experiment  as 
foon  as  poffible;  but  the  heat  and  drought  of  the  feafon  hav- 
Ivanctid  the  wheat  more  than  ufual,  it  was  in  flower  be- 
fore I  could  attempt  it.  Next  morning,  however,  at  break  of 
day,  two  fervauts  having  drawn  bundles  of  elder  over  the  ears 
ol Wheat  on  each  fide  ot  the  furrow,  backwards  and  forwards, 
m  places  where  the  wheat  was  not  fo  far  advanced,  I  hoped 
the  fetid  effluvia  of  the  elder  would  prevent  the  flies  from 
remaining  on  the  ears  that  were  covered  with  them  :  and, 
indeed,  1  was  not  entirely  difappointed ;  for,  on  examining 
my  wheat  fame  time  after,  I  found  that  the  part  which  had 
been  beaten  with  elder  was  much  lefe  damaged  than  that  which 
bad  not  been  treated  in  'he  fame  manner.  I  have  no  doubt, 
that,  had  I  employed  this  precaution  fotfner,  the  corn  would 
have  beeo  completely  pfeierved.  Should  this  be  the  cafe,  the 
pvocefs  is  fimple  :  and  I'  flatter  m\  felf  that  fine  crops  of  corn 
mav  be  faved  by  theft  means  from'  this  fmall  infect,  which 
is  fo  defiruclive  to  them.  One  of  thefe  yellow  flies  laid  on 
my  thumb  at  lealt  eight  or  ten  <-^t,  of  an  oblong  form,  in 
the  fmall  interval  of  time  which  Iemployed  in  walking  over 
two  or  three  furrows,  holding;  it  by  the  wings,  and  which  I 
could  not  obfe.-ve  without  the  affiftancc  of  a  magnifying  glafs. 

4th,  It  often  happens  that  whole  crops  of  turnips  arc  de- 
ftroved  while  v6ung,  m  confeq'ueftce  of  being  pricked  by  cer- 
tain infe&s.  I  have  great  reafon  to  think  that  this  evil  may 
be  prevented  in  an  enecxUal  manner,  by  eaufing  a  pcrfon  to 
draw  a  bunch  of  elder,  fulficiently  large  to  cover  about  the 

breadth 
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breadth  of  a  foot,  over  the  young  turnips,  going  backwards 
and  forwards.     What  confirms  me  in  this  idea  is,  that,  hav- 
ing drawn  a  bunch  of  elder  over  a  bed  of  young  caulifl ; 
which  had  begun  to  be  pricked,  they  afterwards  rem 
untouched  by  thele  infects. 

Another  fact  which  tends  to  fupport  this  idea  is,  that 
when  my  neighbourhood,  about  eight  or  nine  vears  ago, 
lb  infefted  with  caterpillars  that  they  devoured  all  the  vege- 
tables, leaving  fearcely  a  green  leaf  untouched,  they  (pared 
the  elder-trees  amidfl  this  general  devaluation,  and  never 
molefted  them.  In  reflecting  on  thefe  circumitauces,  I  am 
of  opinion  that  the  elder  might  be  introduced  with  advantage 
into  our  gardens,  as  the  means  of  preferving  fruit-trees  and 
various  plants  from  the  rapacity  of  infects. 

The  dwarf  elder  appears  to  me  to  exhale  a  much  more 
fetid  fmell  than  the  common  elder,  and  therefore  ought  to 
be  preferred  in  making  experiments  on  this  fubjedt. 


XII.  Reply  to  a  Charge  of  Plagiarijm,  brought  by  Mr. 
Henry  Clarke  againjt  W.  Dickson,  LL.  D.  Com- 
municated in  a  hciter  from  Dr.  Dickson*  to  Mr.  Til- 
loch. 


I 


HAVE  partly  drawn  up,  and  hoped  before  this  to  have 
laid  before  the  Public,  a  Defenl'e  of  SirrIfaac  Newton,  and 
l'ome  other  diftinguifbed  Britith  mathematicians,  ao-aintt 
the  mifreprefentations  of  Mr.  Henry  Clarke,  and  of  the  wri- 
ter of  the  mathematical  articles  of  the  Monthly  Review. 
But  a  diftrefiing  complaint,  which  is  alleviated  but  not  vet 
removed,  has,  as  you  know,  long  rendered  me  almoft,  and 
at  times  altogether,  incapable  of  the  neceflai'y  application  to 
more  ferious  concerns,  which  will  demand  my  whole  atten- 
tion for  fome  time  to  come. 

I  certainly  owe  the  gentlemen  fome  return  for  their  Ani- 
madverGons  *  on  one  of  mv  notes  on  C.  Carnot's  excellent 
piece  on  the  Infmitefimal  Calculus;  and  it  will  be  eafy  to 
repay  them  in  their  own  coin,  and  with  intereft.  In  that 
mttance,    it  is  true,    and  perhaps  in  others,    I  unfortunately 

:*  See  Anirr.adverfions  on  Ditkfon's  Tranflation  of  C.  Carnot's  E.;- 
fle&ions  on  the  Theory  of  the  Infinitefijnal  Calculus,  by  Henry  Clarke, 
late  PnelcSt.  Coll.  Nfanam.  &c.  fold  by  T.  Hurft,  No.  32,  PaternoOet 
Row. —Alio  the  Monthly  Review  Enlarged,  vol.  xxxviii.  p.  443,  441. 
N.  Series. 

Vol.  XV,  No.  57.  F  miftaak 


I>.  Dictfon's  Reply  to  Mr.  Clarke. 

look  tlic  fenfe  of  ray  very  acute  and  Ingenious  author ;  for 
which  I  am  ready  to  make  him  and  my  readers  any  rcafona- 
appiog'y*.  But  it  is  alio  true,  as  Mr.  Clarke  himfelf 
confefles,  that  I  "  have  endeavoured  to  do  juftice  to  my 
author,"  and,  "  on  the  whole,  have  properly  appreciated  his 
merit."  Yet  it  is  no  Iefs  apparent,  that  both  Mr.  Clarke 
and  the  Monthly  Critic,"  not  contented,  as  the  Critical  Re- 
viewer has  been,  with  correcting  my  error,  have,  without  (be 
fmallejl proi  treated  me  with    the  greatelt   harfhnefs 

and  contempt.  Their  motives  will  appear  hereafter,  from 
the  internal  evidence  of  their  own  writings,  compared  with 
my  notes  on  C.  Carnot ;  and  from  ftrong  collateral  circum- 
ftances.  Among  other  things,  it  will  appear,  that  Mr. 
Clarke,  as  well  as  the  Monthly  Ceufor,  is  in  feme  degree,  a 
critic  bv  trade  ;  that  both  are  in  the  habit  of  emitting  their 
decifions,  with  an  air  of  despotic  authority,  winch  ill  becomes 
men  whole  abilities,  confiderable  as  they  are,  cannot  hide 
their  infirmities,  far  lefsjuftify  their  infolence;  and  that,  in 
many  inftances,  they  ought  rather  to  implore  pardon,  than 
to  provoke  recrimination.  Mr.  Clarke  has  already  been 
taxed  with  "  nonfenfe"  in  correcting  my  error f  ;  and  the 
"  injurious  afiertions"  of  the  Monthly  Critic  have  lately 
obi  •    juftly  celebrated  Dr.  Hutton,    of  Woolwich,   to 

drag  the  "  c  >nceali  d  tyrant"  out  of  his  hole,  and  to  expofe 
him  publicly  by  name. 

I  fha'i  be  jullitied  by  the  evidence  before  me,  to  confltler 
my  cenfors  (especially  the  Monthly  one)  in  certain  other 
lights  than  thofe  of  (elf-conceited  and  uujmt  critics,  and 
illogical,  new-fangled,  mathematicians. — But  my  chief  ob- 
ject atiprefent  is,  to  repel  ,i  charge  of  plagiarilm,  brought 
agamft  me  by  Mr.  Clarke,  in  thete  wor. 

*-'•  P.  S.  The  Translator  informs  the  reader,  in  his  note, 
p.  47,  that  the  general  method  there  fhown  of  finding 
the  fluxions  of  quantities,  is  "  in  '     But 

if  the  reader  will   look  into  Clarke's  ll.  (     ■..{luting 

Numbers,  with  ujeful  Remarks  on  i  '     .    of  the  Ma- 

thematicSj  pubjiined  about  twenty  j  .  he  will  find  the 

very  fame  procefs  adopted,  and  the  application  thereof  copi- 
oufly  exemplified !" 

:h  is  the  charge  which  Mr.  Clarke,  no  doubt  to  make 
>nfpicuo'us,  has  placed  in  a  Poftfcript  after  "  the  end''  of 
his  Aiiimadverfions  on  my  Tramlation  of  Carnot :  and  has 
tiniihed  it  with  a  (!)  by  way  of  a  (ling  to  its  tail. 

r  cannot  embarrats   the  reader.     He    has  only  t     omit  my 

i    cal  Re  vies-. . 

In 
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Tn  the  firft  place,  I  folemnlv  declare  that  this  charge  is 
falle  and  groundlefs  in  ever/  poffible  rcfpect. 

Secondly,  I  deny  that  I  have  there  "  fhown  a  general  me- 
thod of  finding  the  fluxions  of  Quantities."  I  have  only  in- 
ferted  in  a  note,  tl  a  /pecimeri" — "  a  flight  and  imperfect 
general  outline " — of  a  Vefy  eafy,  and  in  fome  meafure  new, 
manner  of  treating  the  fundamental  proceffes  of  fluxions, 
which  I  long  ago  mentioned  to  yourfelf;  and  which,  with 
fome  thoughts  on  Prime  and  Ultimate  Ratios,  I  intended 
to  offer  you  for  publication,"  &c*  The  fubftance  of  the 
paper  here  alluded  to,  which  you  may  recolle6t  my  men- 
tioning, I  fubmitted  to  a  certain  Gentleman  whofe  education 
does  honour  to  the  Univertitv  of  Cambridge.  But  the  paper 
itfelf,  owing  to  my  indifpolition  and  avocation?,  is  not  vet 
finiflied;  and,  owing  to  the  treatment  I  have  received,  is 
likely  never  to  be  printed,  any  more  than  fome  analogous 
pieces  of  more  confequence,  which  I  intended  for  the  prefs. 
This,  Mr.  Clarke  will  fay,  perhaps  very  truly,  is  no  lofs  to 
the  public.  But  unlefs  he  can  divine  the  contents  of  a  piece, 
which  has  no  public  exiftence,  his  charge  of  plagiarifm  mult 
become  impotent,  or  can  only  affect  it's  fabricator. 

Thirdly ,  Whether  even  the  "  fpecimen"  of  the  method 
which  I  promifed,  be,  or  be  not,  "  the  very  fame"  with  Air. 
Clarke's,  is  a  matter  of  fa cl,  of  which  thofe  perfons  who 
compare  them  can  judge;  and  fuch  I  leave  to  determine. 
Whether  they  know  any  book  from  which  that  " fpecimeb" 
differs  fo  widely  as  it  does  from  that  of  Mr.  Clarke. 

I  pretended  not  to  a  method  entirely,  or  even  in  a  great 
meafure,  new.  My  principal  object  was  facility,  which  is 
but  too  much  neglected  by  great  mathematicians.  I  thought, 
however,  that  my  rirlt  way  of  finding  the  fluxion  of  a  fraction 
was  my  own,  as  f  (till  think  the  fecond  is.  Certainly,  I  never 
received  either  of  them  from  any  man,  or  from  any  book. 
The  firft  is  as  follows  : 

"  The  fluxion  of  a  fraction  may  be  found  by  confidering 
it  as  the  product  of  the  numerator  and  denominator,  gj 

the  latter  a  negative  index.  Thus  —  is  equivalent  \oy        X  x; 

and,   as  the  fluxion  of  xy  is   \x  +  xy,    fo  the  fluxion  of 

— ,  or  of  its  equivalent^       X  x,  mult  be 

y  " 

*  See  my  Tranflacion  of  Caraot,  note  i  49, 

F  %  This 
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This  procefs,  I  fay,  I  took  to  be  my  own.  But  (nice  Mr. 
Clarke  has  rudely  forced  me  to  look  into  his  obfeure  book, 
and  a  great  number  o(  better  ones  which  I  never  before  con- 
fulted,  1  find  it  in  the  tablr,  in  which,  as  he  fays,  he  has 
"  copioufly  exemplified"  his  method  ;  whether  intelligibly 
or  not,  to  beginners,  whom  lie  profefies  to  inilruc~t,  it  is  not 
my  prefent  bufmels  to  inquire. 

In  Mr.  Clarke's  liril  column,  marked  "  Variable  Quanti- 

ties,"  Hands  "  —  scry        ,  and  in  his  fecond  column  marked 


Mr.  Jones,  I  find,  ftatcs  the  fame  procefs,  thus, 

..  Fj  JL  L  x  JL)  ;,  U  x  _L  _  4  x  ,\  !L=v.», 

y    \        y  J      \        y       yz       J     yy 

And  Mr.  ITollidav  thus:  "What  is  the  fluxion  of  -L— ,  or 

y 

J  —  ift,   x   X    v  —  yx ;    and    2d,  y  X  x  —  xj> :  ,thct. 
• the  fluxion,     lor- —  or  x  X i?  =  x  X  — 

yy  y  y  y 

y                        yx  —  XJ 
-£—  X  x  =    ■ -,"f 

yy  yy 

Now,  have  not  I  as  good  a  ri<iht  to  fay  (what  however,  I 
am  very  far  from  faying)  that  Mr.  Clarke  copied  from  Jones 
or  Holliday,  as  he  has  to  affirm,  that  I  copied  from  him  ? 
And,  is  it  not  a  prefumption  in  my  favour,  that  I  have  been 
more  explicit  than  any  of  them  ;  although  I  onlv  offer  a 
ii  fpecimen"  in  a  note,  and  they  profefs,  as  Mr.  Clarke  ex- 
prefies  it,  to  render  the  principles  of  Fluxions  "  clear  to  the 
lowett  capacity  J?" 

Be  this  as  it  mav,  in  the  fame  note,  I  mention  a  fecond, 
and  ftill  eafier,  way  of  doing  the  fame  thing,  in  thefe  words, 

c<  The  fluxion  of  a  fraction,  — ,  mav  alfo  be  found,  but  not 

y 

fo  elegantly,  by  actually  dividing  x  +  xhy  y  +  y"  Of  this, 

*  Synopfis  Palmariorum  Mathefeos,  printed  In  1706,  p-  219. 
■f   Introduction  to  Fluxions,  printed  in  1777,  p.  96. 
J  See  Mr.  Clarke?*    Preface,  p.   xii.     Jones  and  HoUiday  make  the 
ptofefTion  in  their  title-j  ag^s  and  prefaces ;  and  the  latter  apjp 
general,  to  have  fuiiilled  it. 

which 
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which  indeed  has  little  to  recommend  it  but  it's  obvious  fa- 
cility, not  being  able  to  find  a  trace  in  any  author,  I  may 
fairly  claim  it  as  my  own  ;  and,  if  fo,may  now  affirm  (what  [ 
have  not  before  affirmed)  that  even  my  "flight  and  imperfect 
fpecimen,"  and,  afortiori,  the  fromije  d  method  itfelf,  is  "in 
fome  meafure  new" — the  point  to  be  proved. 
I  remain,  Dear  Sir, 

Truly  and  refpectfully  your?, 

William  Dickson. 

P.  S.  Mv  language  may  be  thought  fomewhat  fevere.  But 
thofe  who  read  the  critiques  of  which  I  complain,  rauft  ac- 
knowledge, that  it  is  more  than  juftified  by  the  provocation. 
To  fuch  perfonal  provocation,  I  have  hitherto  been  an  utter 
Jiranger ;  though,  vou  know,  that  for  fix  years,  I  laboured 
to  promote,  by  all  the  fair,  honeft  and  legal  means  in  mv 
power,  the  Abolition  of  the  nefarious  African  Slave-trade.  I 
do  not  even  except  the  unprovoked  piece  of  invective  which 
fir  ft  contributed  to  "drag  me  into  that  controverfy  *" — one 
of  the  moil  angry,  and  voluminous,  which  ever  agitated  this 
nation. In  what  I  have  farther  to  write,  I  dial  1  endea- 
vour to  preferve  better  humour,  and  to  return  "  dry  rubs," 
rather  than  dry  blows, 

"  To  words  far  bitterer  than  wormwood, 

H  Which  would,  in  Job  or  Grizzel,  ftir  mood." 

The  ends  of  felf-defence  (not  to  mention  here  a  certain 
more  important  end)  will  be  abundantly  anfwered  by  a  de- 
fence of  the  illuftrious  dead,  whofe  afhes,  as  is  known  to 
vou  and  others,  I  have  long  wifhed  to  fee  protected  by 
ibme  abler  hand,  from  the  profanation  of  the  Monthly  Re- 
viewer, in   the  licentious  exercife  of  h\s  Jonclion. What 

I  mean  to  publifh,  fliall  be  conclujvve  on  mv  part.  Contro- 
verfy, though  I  fuffered  no  difcredit  in  the  important  one 
juft  mentioned,  has  no  charms  for  me  ;  nor  fliall  1  contend, 
farther  than  is  abfolutely  neceffary,  with  men  who,  for  aught 
that  appears,  watch  for  opportunities,  and  will  not  be  nice 
about  the  means,  of  exalting  themfclves,  at  the  expenfe  of 
others.  \V.  D. 

*  See  my  Letters  on  Slavery,  p.  4. 


F  3  XIII.  A 


[    7o    ] 

XIII.  A  general  View  of  the  Coal  Mines  ivorlcdin  France,  of 
their  different  Products,  and  the  Means  of  arcul .ting  th<.m. 
By  C.  Lefkbvkk,  Member  of  the  Council  of  Mines,  of 
the  Pbilomatic  Society,  CJ'c.&'c* 

JL  HAD  propofed  for  feveral  years  to  exhibit  a  view  of  the 
refources  of  France  in  regard  to  combuftiblc  foiTils.  I  was 
defirous  of  making  known,  at  the  fame  time,  the  principal 
places  of  confumption,  the  grand  metallurgic  eftabltihments, 
where  thefc  fubltances  are,  or  might  be,  employed  ;  and  to 
add  to  this  labour  an  indication  of  the  localities  proper  for 
the  creation  of  new  manufactories,  according  to  the  union 
prefented  by  nature  of  mineral  fubftances,  capable  of  being 
worked,  and  of  abundance  of  fuel. 

It  appeared  to  me  alio,  that,  to  fill  up  this  fketch,  it  would 
be  ncceflaryto  include  pretty  certain  data,  in  regard  to  the 
nature  and  quantity  of  the  refources  which  the  forefts  and 
woods  might  furnifli  for  confumption  in  different  parts 
of  the  French  territory,  and  particularly  in  regard  to  thofe 
mod  intereuing  to  be  conlidered  under  the  view  of  large 
manufactories  f. 

The  information  collected  by  the  council  of  mines  for 
feven  or  eight  years,  furnifhed  a  variety  of  details  and  in- 
terefting facts  in  regard  to  the  mineral  fubftances  known 
and  dug  up  in  our  territory.  The  notes  refpecting  coal 
mines  in  particular  were  the  mod  numerous,  becaufe  the  ad- 
mini  ftration  of  mines,  feeling  the  necefllty  of  fupplving  the 
diminution  of  the  products  of  our  forelts,  and  the  importance 
of  eniuring  conftant  activity  to  our  manufactories,  bv  means 
of  coals,  had  paid  the  moft  ferious  attention  to  this  object. 

A  great  many  indications,  however,  required  further  con- 

*  From  Journal  des  Mines,  No.  71. 

■f  A  good  map  of  the  communications,  both  by  land  and  by  water, 
pointing  out  the  forefts,  coal  mines,  the  turf  moifes,  and  the  large  manu- 
factories, would  be  of  great  value  to  commerce  ]t  would  certainly  con- 
tribute to  give  more  activity  to  internal  commerce.  A  map  of  this  kind 
is  wanted,  and  the  conftruclion  of  it  appears  to  be  an  object  worthy  the 
attention  of  the  preftnt  government. 

The  councd  cf  mines  fetched  out,  in  the  year  4,  a  part  of  this  opera- 
tion on  the  navigation  chart  bv  Dupain-Triel.  It  contained  marks  which 
pointed  out  the  pofition  of  the  coal  mines,  turf  nx  ties,  forges,  great  foun- 
derics,  fait  works,  and  fome  other  lar^e  manufadtories,  refpecting  which 
accurate  information  had  been  obtained  ;  but  this  labour  is  now  very  im- 
perfect, becaufe  the  new  departments  are  not  included  in  this  chart,  which, 
on  account  of  the  new  information  obtained  lincc  that  period,  ought  to  be 
added. 

6  firmation, 
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fmnation,  and  whole  diftri&s  of  France,  which  were  fuppofed 
to  be  highly  interefUng,  were  (till  imperfe&ly  known  in  re- 
gard to  mineralogv.  The  council  had  not  been  abJe  for  fe- 
veral  years  to  fend  out  many  engineers  to  explore  the  country; 

many  of  the  departments  earneitly  requested  tihat  refearcRes 
might  be  made  in  this  manner;  and  the  difrribution  of 
thefe  functionaries  in  the  places  where  their  pretence  v  . 
neceffarv,  could  not  fail  to  be  one  of  the  firft  meafures  of  a 
government  whofe  attention  was  i'o  zealoufly  occupied  wilh 
the  profperitv  of  the  ftate  *. 

As  I  had  the  ftrongeft  reafon  to  hope  that  the  refults  of 
the  refearches  and  obfervations  of  the  engineers  of  mines 
would  furnifh  tlie  moft  valuable  materials  for  the  propofed 
view  of  our  mineral  refources,  I  refolved  to  wait  until  their 
residence  in  the  different  departments  mould  have  enriched 
the  administration  of  mines  with  new  information  proper 
for  rendering  more  perfect  my  propofed  labour. 

I  was  befides  perfuaded  that,  during  that  period,  the  fo- 
licitude  and  enlightened  alacritv  of  the  magistrates  who  com- 
pofe  the  general  adminiitration  of  rarefts,  would  give  more 
extent  antl  corre£tnefs  to  our  knowledge  rcipecting  the  con- 
fidence and  products  of  our  woods;  that,  perhaps,  we  mould 
even  have  a  map  of  the  forefts  ;  and  that  the  work  which  I 
projected  might  ltill  be  completed  in  this  very  important  de- 
partment. 

I  confined  mvfelf,  therefore,  to  the  collecting  of  notes ;  to 
verifying  as  far  as  poffible,  and  to  extending  the  firft  data 
in  the  poiTeshon  of  the  adminiuration  of  mines,  and  to 
making  refearches  in  regard  to  the  existing  means  of  circu- 
lation, and  thofe  which  it  would  he  proper  to  create,  in  order 
to  take  as  much  advantage  as  poffible  of  the  materials  which 
were  the  object  of  mv  labour. 

But  at  the  moment  when  peace,  reftored  to  Europe,  in- 
fpired  a  defire  of  renewing  our  commercial  intercourfe  with 
the  neighbouring  nations,  we  endeavoured  to  examine  what 
really  were  our  wants,  and  what  advantages  would  arifc  to 
us  from  the  reciprocal  exchanges  which  might  take  place. 

Our  attention  was  directed  in  particular  to  mineral  fub- 
ftaneea  :  we  knew  that  before  the  war  they  had  been  a  con- 
fiderable  object  of  importation  :  coals  in  particular  had  been 

''  In  confiquenee  of  meafures  taken  thi^  year  (an.  ic  by  Chaptal.  the 
miniiter  or  the  interior,  hxtv  departments  are  ;o  be  vi  tired  and  carefully 
examined  by  engineers,  who  will  concur  with  :;  in  the  improve- 

ments to  be  madt;in  thofe  parts,  nnd  who  wi,  give  an  account  of  them  to 
government.     Th  with  the  prefem  number  of 

engineers  who  can  be  fpared  for  that  pu 

E  4  brought 
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brought  in  great  abundance  into  our  territory,  though  the 
ule  of  that  kind  of  fuel  was  Ids  frequent  at  that  period  than 
ai  prefent,  and  much  leCs,  no  doubt,  than  it  will  become  in 
confequence  of  the  deterioration  of  the  wood.  Jt  was,  there- 
fore, of  more  importance  than  ever  to  appreciate  properly 
our  new  fituation  in  this  refpect,  after  our  increafe  of  terri- 
tory, the  fruit  of  the  ooriquefts  of  our  armies.  It  was  ne- 
oeffary  to  determine  whether  we  ought  to  admit  among  us 
the  products  of  foreign  coal  mines  ;  confidering  on  one  hand 
the  quantity  of  money  exported,,  and  the  decreafe  or  even 
(lagnation  of  induftry  which  might  enfue  in  our  national 
mines  ;  and  on  the  other,  whatever  was  proper  for  the  fecu- 
ritv  and  improvement  of  our  manufactures. 

All  the  data  proper  for  the  folution  of  this  queftion  were 
fubje&ed  to  government.  The  different  opinions  pro  and 
contra  were  defended  with  that  warmth  which  is  always  ex- 
cited by  objects  of  great  national  importance,  among  men 
ftrongly  attached  to  their  country,  and  deeplv  affected  by 
every  thing  which  ought  to  have  an  influence  on  their  def- 
tinv. 

Whatever  may  be  the  determination  of  government,  we 
mull  rely  with  confidence  on  the  uifdom  of  its  views,  and 
be  affined,  that  it  will  not  decide  without  being  fully  in- 
formed on  the  fubject. 

In  publifliing  at  prefent  this  view  of  the  refources  prefented 
by  our  coal  mines,  I  have  no  intention  of  entering  into  a 
difcuflion  of  the  queftion  already  mentioned  :  but  feveral  per,, 
fons  having  ur^ed  me  to  make  known,  as  far  as  poflible,  our 
riches  in  this  department,  I  thought  that  by  complying 
with  their  requeft  I  fhould  render  my  labour  important  in  fe- 
veral  points  of  view  ;  firft,  as  fnpplving  information  ufeful  to 
ftatefmrn,  who  might  be  defirous  of  details  on  this  fubject, 
and  to  the  different  confumers  and  to  the  workers  of  mines. 

I  have  followed  the  alphabetical  order  of  the  departments; 
each  of  them  has  been  reviewed;  and  from  the  information 
obtained  I  have  enumerated  all  the  known  mines  now 
worked,  thofe  fufceptible  of  being  worked,  and  thofe  indi- 
cations not  yet  verified  which  feem  to  deferve  an  attentive 
examination. 

I  have  exhibited  as  far  as  poflible  the  mafs  of  the  pro- 
ductions of  the  coal  mines  in  each  department  where  they 
are  worked,  and  the  mean  price  of  the  coals,  both  at  the 
mines  and  in  the  principal  places  of  confumption. 

I  mutt  however  obferve,  that  there  are  fome  departments 
where  the  mines  are  worked  in  lb  irregular  a  manner,  that  ;t 

.  rojpoflible  lor  me  to  obtain  data  (ufficiently  f.uisfactory, 

either 
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either  in  regard  to  the  quantity  of  coals  extracted,  or  to  their 
value.  In  that  cafe  I  have  only  made  known  the  diftricts 
where  the  coals  are  found. 

To  the  means  of  circulation  which  exift,  or  thofe  which 
ought  to  be  eftablilhed,  I  have  paid  particular  attention.  I 
have  indicated  thefe  means  as  far  as  poffible;  and  under  this 
point  of  view  in  particular  I  hope  my  labour  may  be  ufeful, 
becaufe,  by  making  known  the  means  of  circulation,  the 
public  attention  may  be  directed  to  the  tranfportation  and 
ufe  of  our  combuftible  foflils,  in  places  where  it  has  hitherto 
been  fuppofed  that  they  could  not  be  employed  with  advan- 
tage. With  this  view  I  have  added  to  this  work  a  chart, 
where  the  means  of  circulation  may  be  traced  out,  bv  corre- 
fponding  numbers  placed  in  the  margin,  and  by  lines  drawn, 
or  dotted  with  red,  which  mark  the  exilting  modes  of  cir- 
culation, and  thofe  projected,  or  which  it  may  appear  of  ad- 
vantage to  eltabliih. 

The  departments  in  which  no  foflil  comhuftibles  are  dug 
up  have  neverthelefs  been  prefented  in  their  order ;  and  I 
have  announced  whence  thefe  fubftances  may  be  extracted, 
and  the  means  by  which  they  may  be  tranfported. 

I  have  exhibited  alfo  a  general  view  of  the  various  con* 
^derations  in  regard  to  public  advantage  and  economy  which 
refult  from  the  prefent  ftate,  as  far  as  it  is  known,  of  our 
refources  of  mineral  fuel. 

Department  of Am. 

This  department  exhibits  no  ftrata  of  coals  worked  at 
prefent.  At  Surjoux,  in  the  canton  ofSeyflel,  on  the  banks 
of  the  Rhine,  afphaltes  or  mineral  bitumen  is  found.  It 
is  extracted  from  beds  of  eoarfe  granitic  freeltone,  ana- 
logous to  that  which  covers  certain  iirata  of  coal,  •  or 
which  is  found  in  alternate  ftrata  with  it.  Several  banks  of 
this  bituminous  freeftone  are  found  all  round  the  commune 
of  Surjoux.  They  have  very  little  confiftence,  on  account  of 
the  abundance  of  liquid  bituminous  matter  with  which  they 
are  mixed. 

C.  Suretan,  an  inhabitant  ofSeyflel,  who  has  a  grant  of  a 
part  of  thofe  chftri&s,  extracts  and  prepares  this  mineral  bi- 
tumen. The  products  extracted  amount  annually  to  about 
ten  thoufand  myriagrammes.  This  Jubilance  may  be  em- 
ployed for  daubing  over  cordage  and  wood,  to  defend  them 
from  water  and  from  the  attack  of  worms.  It  is  ufeful  alfo 
for  greafmg  the  axle-trees  of  carriages,  and  different  parts  of 
machines,  to  facilitate  their  roiling. 

The  means  of  circulation  of  thefe  productions  are    the 
9  Rhone 
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Rhone  defcending  towards  Lyons,  the  South  of  France,  ani 
particularly  the  tea-ports  in  that  quarter,  where  the  ufe  of 
this  bitumen  may  be  attended  with  economical  advantage. 

Department  of '  A'ifne. 

This  country  contains  no  coal  mines  (i)  *  worked  at  prc- 
fent:  a  fubftance  known  under  the  name  of  coat  earth  is  com- 
monly found  in  it,  forming  beds  of  greater  or  lefs  thicknefs, 
and  generally  placed  at  no  great  depth  beneath  the  cultivated 
lands.  It  is  a  fort  of  exceedingly  pyritous  turf.  It  burns 
badly,  and  cannot  be  employed  tor  the  fame  purpofes  as  real 
coal :  it  would  be  very  bad  for  heating  apartments,  or  for 
working  iron.  A  great  deal  of  this  fubftance,  however,  is 
dug  up  j  it  is  employed  by  the  farmers,  who  fpread  it  out, 
either  in  its  natural  ftate,  or  after  it  has  been  left  to  wafte  m 
the  open  air,  on  the  fields,  which  it  renders  fitter  for  vege- 
tation. 

The  abundance  of  pyrites difperfed  throughout  the  ftrata  of 
turf  render  them  fufceptible,  perhaps,  of  yielding,  by  proper 
treatment,  fulphate  of  iron  (green  copperas).  The  coal  pits 
of  the  northern  departments  will  eafily  furnifh  coal  for  the 
confumption  of  that  of  Aime,  when  the  junction  canal  be- 
tween the  Scheldt  and  the  river  Oife  fhall  be  terminated. 

Department  of AR'ier. 

There  are  coal  mines  worked  at  Novant,  (2)  in  the  com- 
mune of  the  fame  name,  fituated  fix  leagues  fouth-weft  of 
Moulins,  on  the  edge  of  the  road  from  that  town  to  Mont- 
1119011.  At  the  diftance  of  three  leagues  further,  proceeding 
towards  the  latter  place,  there  is  another  coal  mine  now 
worked  ;  namely,  that  of  Fins,  in  the  commune  of  Cha- 
tillon ;  and  a  league  and  a  half  further,  but  on  the  other  fide 
of  the  road,  a  third,  that  of  des  Gabliers,  in  the  commune  of 
Tronget. 

The  coal  hitherto  extracted  at  Novant  is  that  proper  for 
nfing  under  boilers,  and  for  other  purpofes  of  a  fnnilar  kind. 
That  furniflied  by  the  mines  of  Fins  and  Gabbers  is  for  the 
moll  part  of  an  excellent  quality,  and  proper  for  forges. 
The  annual  product  of  thefe  mines  is  about  a  million  of 
myriagrammes ;  but  they  are  far  from  being  carried  to  that 
degree  of  aetivitv  of  which  thev  feem  to  be  fufceptible.  It  is 
announced  that  meaiures  are  about  to  be  adopted  in  regard  to 
the  mine  of  Fins,  calculated  to  obtain  from  it  all  the  advan- 
tages which  the  depth  of  the  ftrata  and  the  valuable  quality 

*  Thefe  numbers  refer  t«  the  map. 
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ofthe  coals  Teem  to  promife.  The  product  of  thefe.  mines 
is  confumed  in  the  neighbouring  glafs-houfes,  and  the  coals 
are  tranfported  by  water  down  the  Allier,  on  the  Loire,  the 
canal  of  Briare,  and  the  Seine. 

A  plan  has  been  lone  in  agitation  to  employ  the  fmali 
river  of  Quenne  to  facilitate  the  tranfportation  of  thefe  coals 
as  far  as  the  Allier.  If  this  project  be  fufceptible  of  execu- 
tion, there  can  be  no  doubt  that  this  mode  of  communica- 
tion with  the  river  Allier  will  be  of  great  importance;  for 
the  expenfe  of  land-carriage  as  far  as  Moulins  already  dou- 
bles the  price  of  the  coal.  It  varies  in  theie  mines  from  fix 
to  ten  per  cent,  the  myriagramme  :  it  has  already  rifen 
at  Moulins  from  twelve  to  twenty  per  cent.;  and  when  de- 
livered at  Paris  from  twenty-four  to  forty  per  cent. 

This  department  exhibits  alfo,  in  the  commune  of  Com- 
nientry,  considerable  Strata  of  coal  of  excellent  quality,  and 
might  be  worked  with  advantage,  if  a  confumption  be  created 
for  them  :  this  at  prefent  is  absolutely  wanting,  and  for  this 
reafon  thefe  mines  are  very  little  worked.  The  enginee-F~-of 
mines  who  have  vifited  this  country  have  pointed  out  Several 
new  ftrata  not  before  obferved. 

The  mines  of  Plaveret  and  de  Bouije  furntfrred-  in  the  year 
3,  a  hundred  thoufand  myriagrammes,  which  is  far  below  the 
quantity  that  might  eafily  be  extracted.  The  price  at  the  mine 
is  about  four  cents  per  myriagramme. 

If  the  Cher  were  rendered  navigable  from  Monfluc.on  to 
Vierzon,  where  it  is  fo  at  prefent,  the  mines  in  the  neigh- 
bourhood of  Commentry  would  foon  give  rife  to  enterprifes 
which  would  enliven  that  country.  It  is  probable  that  they 
would  have  a  very  happy  influence  on  the  activity  of  the  nu- 
merous forges  fituated  on  the  borders  of  the  Cher,  and  at  a 
final  1  diftance  from  it,  by  the  application  of  a  fuel  (o  iav.ng 
as  coal  to  a  part  of  the  operations  of  thefe  forges. 

There  are  indications  of  coal  in  Several  parts  of  this  coun- 
try which  deferve  to  be  examined,  it  there  were  eafier  means 
of  diSpofing  of  them,  or  if  confumption  could  be  fouiv 
them  on  the  fpot.  Such  are  the  indications  found  by  C. 
Rnmboursr,  near  the  foreft  of  Troncais,  in  the  canon  of 
Meaulne;  and  thofe  in  the  commune  of  Vallon,  in  the  lan.e 
canton,  difcovered  by  Thiebault  ot  Allier. 

Department  of  the  Issuer  sl/j>s. 

Some  coal  mines  (3)  are  worked  in  the  neighbourhood  of 
ManoSque  and  Forcalquier.  They  are  worked  very  irregu- 
larly. The  products  are  not  well  known.  The  quality  of 
the  coals  is  very  indifferent.     They   are  fold  for  aboct   20 


70  Age  '  Coal  Mines  vfcrjted  in  Fronts. 

teats  per  myriagratnme,  delivered  at  the  mine.    There  are 
very  few  means  of  diipoting  of  them. 

Department  of  the  Upper  Alps. 

Coal  mines  are  found  (4)  in  the  commune  of  Saint  Martin 
de  Qucrieres,  and  in  the  neighbourhood  :  the  fame  oblerva- 
tions  may  be  applied  to  thefe  coal  mines  as  have  already 
been  made  in  regard  to  thofe  of  the  Lower  Alps.  They  have 
however  a  more  certain  and  an  eafier  fale,  in  confequenee  of 
the  neighbourhood  of  the  town  of  Briancon,  where  the  con- 
fumption  is  very  confiderable,  as  wood  is  exceedingly  fcarce 
in  that  canton. 

Department  of 'the  Maritime  Alps. 

A  grant  was  paired  in  the  year  9,  of  the  coal  mine  (5)  in  the 
ne'iGchbourhod  of  Roquebrune.  The  grantee  has  lately  an- 
nounced that  the  firft  attempts  were  not  fuccefsful.  It, 
however,  appears  that  fomc  of  this  fuel  is  dug  up  in  feveral 
places  in  the  neighbourhood  of  Monaco.  There  mines  might 
acquire  a  certain  degree  of  importance,  if  the  coals  were  ot  a. 

food  quality,  and  if  thev  were  exported  through  the  port  of 
Ionaco,  or  if  manufactories  of  iron  articles  were  citabliflied 
in  that  department,  or  in  the  environs  of  the  mines. 

If  the  iron  ore  of  the  mines  of  Elba  was  treated  in  this  de- 
partment, or  in  that  of  Yar,  the  iron  obtained  might  give 
rife  to  manufactories  of  this  kind  ;  but  thefc  considerations 
require  further  information,  which  will  no  doubt  excite  the 
attention  of  government. 

Department  of  Ardeche. 

Coals  are  found  (6)  in  leveral  cantons  of  this  department, 
and  particularly  in  the  environs  of  Jaujac,  Privas,  Aubenas, 
Vallon,  and  Saint  Marcekd'Ardeche.  Thefe  mines,  in  gene- 
ral, are  badlv  worked.  They  are  interesting,  however,  in 
different  points  of  view  ;  firlr,  on  account  of  the  confumption 
occasioned  bv  the  numerous  manufactories  of  the  country  ; 
and  in  the  l'econd  place  of  the  facility  of  carriage  down  the 
Rhone. 

No  data  fufficientlv  exact  have  yet  been  obtained  in  regard 
to  the  produces  of  thefc  mines:  thev  are  certainly  confiderable, 
and  would  become  much  more  productive  and  profitable,  if 
the  works  were  better  conducted.  The  common  price  of 
coals  in  that  country  is  about  8  cents  per  myriagratnme. 

An  engineer  of  mines,  if  fettled  in  this  department,  might 

introduce  improvements  in  the  working  of  thefe  coal  mines, 

which  are  exceedingly  defirable.     He  could  employ  himfeli 

alfoon  other  objects  ufeful  to  the  induflry  of  the  inhabitants. 

[To  be  continued.] 
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NLAND  navigation  has  now  been  fo  long  and  extenfivelv 
practifed  in  Great  Britain,  that  the  benefits  arifing  from  it 
are  generally  felt  and  acknowledged  ;  and  it  is  difficult  to  lav, 
whether  the  improvements  in  agriculture,  manufactures,  or 
commerce,  are  mod  indebted  to  the  numerous  canals  which 
now  interfect  the  country  in  all  directions,  or  to  other  cauk  .<. 
It  is  not  my  intention  at  prefent  to  trace  the  rile  and  p;<j- 
grefs  of  this  great  national  improvement,  nor  to  enter  deeply 
into  the  general  principles  of  it:  what  I  chietiv  aim  at  in  tins 
flight  fketch  is,  to  draw  the  attention  of  the  people  who  art-, 
concerned  in  laying  out  new  canals,  to  fome  circumltances 
which  appear  to  me  to  be  very  material  to  the  interelts  of  canal 
companies  and  to  the  country  at  large. 

In  considering  the  fubject,  I  mall  beg  leave  to  fiate,  that 
•aaals  are  chiefly  for  the  purpoie  of, 

I  ft,  Carrying  fuel  and  raw  materials  to  fome  manufactur- 
ing towns  or  districts,  and  for  exporting  manufactured  goods. 
2dly,  Carrying  fuel  for  domefiic  purpofes  ;  manure  for  ttie 
purpofes  of  agriculture  ;  tranlporting  the  produce  of  the  di- 
itricts  through  which  the  canal  paffes  to  the  different  mar- 
kets ;  and  promoting  agricultural  purpofes  in  general. 
3 d  1  y ,  Carrying  the  produce  of  mines  to  the  fea-fhores, 
Thefe  appear  to  be  the  leading  points  by  which  our  view? 
«ught  to  be  guided  in  planning  new  canals.     The  fupplymn; 
the  diftrict  through   which  the  canal  paffes  with  groceries 
and  merchant  goods  is  a  very  fecondary  coniideration  ;  expe- 
rience has  taught  this  leiTon  to  the  perfons  who  are  concerned 
in  the  canals  already  made;  and  it  is  proper  this  fource  of 
difappointment  fhould  be  made  generally  known,  in  order  to 
prevent  future  mifapplication  of  talents  and  capital. 

In  planning  a  new  canal,  it  mould  be  carefully  confidered 
under  which  of  the  foregoing  heads  the  ufes  of  the  cauat 
ought  to  be  claffed.  Cafes  will  fometimes,  no  doubt,  occur, 
where  the  feveral  purpofes  above  mentioned  will  in  fome 
meafure  be  combined ;  but  they  will  rarely  be  fo  equally 
balanced,  as  to  create  a  difficulty  in  difcovering  the  predo- 
minant features.  The  general  purpofes  of  the  canal  being 
judicioufly  determined,  all  the  following  fteps  mould  be  taken 
with  a  view  to  promote  the  principal  end. 

If  the  canal  is  for  the  purpoie  of  carrying  fuel  and  raw 
materials  to  fome  manufacturing  town  or  diftrict,  and  export- 

*  Communicated  by  the  Author. 
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ing  the  manufactured  goods  from  thence,  or  for  carrying  the 
produce  of  mines  to  the  fea-ihores, — the  line  of  canal  mould 
be  made  in  as  fhort  a  direction  as  the  nature  of  the  country 
will  admit  of,  even  if  this  line  fhould  be  amended  with  fonae 
extraordinary  expenfe  ;  and  that  mode  of  conveyance  mould, 
be  adopted  which  is  leaft  liable  to  be  interrupted,  becaufe  in 
thofe  cafes  much  depends  upon  a  con  ft  ant  and  regular  fupply. 

If  the  canal  is  chiefly  for  the  purpofes  of  agriculture,  thole 
lines  are  to  be  (ought  for  which  will  accommodate  the  country 
molt  perfectly  at  the  lealt  pofhble  expenfe.  This  will  not, 
in  general,  be  effected  by  fhort  and  direct,  but,  on  the  con- 
trary, by  circuitous  and  level  lines.  Inch  as  will  vifit  many 
parts  of  the  country,  carry  fuel  and  manure  into  every  quar- 
ter, and  take  off  the  produce  of  the  land  for  back  carriage. 
Merchandize,  although  a  very  inferior  consideration,  will,  by 
the  fame  means,  be  extensively  and  equally  distributed.  When 
the  carriage  of  thofe  heavy  but  neceffary  articles  is  rendered 
cheap,  and  the  fupply  convenient,  the  conlumption  will  in- 
cre.ile.  'I  he  very  uic  of  lime  as  a  manure  is  in  general  fuf- 
ficient  to  create  a  considerable  revenue  upon  a  canal,  when 
the  coal  and  limeftone  can  be  carried  along  the  canal  at  a 
moderate  expenfe.  As  improvements  in  agriculture  muft  in- 
crease the  wealth  of  the  inhabitants,  more  articles  are  required 
to  fupply  their  multiplied  wants;  the  poffeffion  of  capital 
prompts  them  to  enter  upon  new  employments,  and  the  de- 
mands of  all  create  an  addition  of  bulinefs  upon  the  canal. 

Many  other  advantages  attend  circuitous  and  level  canals. 
If  there  are  upland  countries  above  the  level  of  the  canal, 
fame  cheap  and  convenient  fituatrons  mav  be  Selected  where 
the  waite  water  of  the  uplands  can  be  collected  into  refervoir» 
to  be  formed  for  this  purpole.  From  thofe  refervoirs  the  water 
mav  be  taken  into  the  canals.  At  various  points  of  the  ca- 
nal, where  there  are  falls  immediately  on  the  lower  fide,  mills 
mav  be  erected  for  grinding  corn,  or  for  the  purpofes  of  ma- 
nufactures: in  manv  parts,  two  or  three  overfhot  wheels,  of 
fufficieni  diameter,  may  be  placed  below  each  other :  when 
the  water  has  performed  thofe  ufeful  offices,  it  will  fall  into 
the  brooks,  and  prove  a  plentiful  and  regular  fupply  to  other 
works  in  the  courfe  of  each  ftream. 

Improvements  in  agriculture  mav  alfo  be  greatly  promoted 
bv  ufing  a  part  of  the  wade  water  for  the  purpofe  of  irriga- 
tion. Fur  a  canal  carried  over  a  country  upon  a  high,  level 
would  prove  an  extenfive  top  drain.  Not  only  the  land  ad- 
joining the  banks  of  the  canal,  but  all  which  lies  below  the 
level,  may  enjoy  the  ufe  of  the  water  lor  irrigation  ;  and  the 
brooks  and  rivers  will  be  the  tail  drains  of  the  country. 

Colleaing 
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Collecting  the  wafte  water  in  winter,  and  in  heavy  rains, 
will  prove  advantageous  in  every  rcfpeci :  it  will  be  the  means 
of  preventing  high  and  rapid  floods;  it  will  be  converting  to 
ufeful  purpoTes  that  which  flows  oft'  to  idle  wafte,  and,  not 
unfrequendv,  to  pofitive  mifchief. 

The  ufefu)  purpofes  to  which  brooks  and  rivers  are  now 
applied,  will  not  be  injured,  but  improved;  as  there  will  be 
a  more  plentiful  fupply  in  fummer,  and  a  better  regulated  one 
during  the  winter  months. 

Parliament  would  not  hefitate  to  grant  canal  companies  the 
power  of  making  refervoirs,  and  receiving  a  reafonable  re- 
compense for  the  water  fupplied  from  the  canal  for  the  pur- 
pofes of  agriculture  and  manufactures,  becaufe  it  would  in- 
jure no  perfon,  and  accommodate  all:  it  will  be  iurnifliing 
additional  powers  to  Britilh  induftry,  and  creating  permanent 
wealth  to  the  nation. 

I  underltand  that  this  mode  of  managing  water  has  long 
been  praclifed  in  Italy,  efpecially  in  the  Milanefe,  where  a 
confiderable  revenue  is  derived  by  the  wafte  water  of  canals ; 
and  the  regulations  refpetting  it  have  long  engaged  the  at- 
tention of  the  legiflature  of  that  country. 

If  I  am  right  in  the  foregoing  ftatements,  it  will  be  eafy  to 
apply  them  to  different  dillriets  of  country,  and,  by  a  careful 
and  impartial  judgment,  to  decide  upon  the  character  of  each 
•anal. 

It  is  probably  not  furnciently  known  what  quantity  of  rain 
water  falls  in  the  eourfe  of  a  year  in  various  parts  of  the  king- 
dom ;  it  therefore  may  not  be  improper  to  add  the  following 
ftatement,  which  will  be  fome  guide  with  regard  to  this  fub- 
jecl;  and  if  along  with  this  we  take  the  accounts  of  perfons 
accuftomed  to  make  obfervations,  a  tolerably  correct  eftimate 
may  be  formed  of  the  average  quantity  of  water  which  can 
be  collected  in  each  diftrict :  it  will,  in  general,  be  found  to 
exceed  the  expectations  of  perfons  who  have  not  paid  atten- 
tion to  this  important  fubject. 

Rain  falls — At  London,  being  the  average  of  the  following 
Years:   1774,  5,  6,  7,  8,  9,  1780;  1789,  90,  91,  92  Inch.  21  t. 

Upminlter,  in  EfTex,  average  of  1700,  1,  2,  3,  4,  5       iqi 

Lincolnfhire,  in  medium  feafon         -  -  18 

Ditto  extreme  wet  -  -  -  24 

Liverpool  -  -  -  -  -       34^ 


n   I 


Towniey,  in  Lancafhire  -  -  42 

Kendal,  in  VVeftmoreland  -  -  61 1- 

Dumfries,  in  Scotland  -  -  36  £ 

Glafgow,  ditto  -  -  -  31 

XV.  Pro- 
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ROYAL   SOCIETY  OF  LONDON. 


N  the  meeting  of  Jan.  27th  was  read  a  paper  bv  Charles 
Grevijle,  cfq.  giving  an  account  of  three  ipecimens,  in  dif- 
ferent mnfenms  in  France,  of  (tones  which  have  fallen  to 
the  earth  from  the  clouds,  all  fimilar  in  their  characteriftics 
to  thole  defcribed  bv  If.  Howard,  efq.  and  alio  of  a  mafs 
of  native  iron  which  had  fallen  in  Perfia  in  the  vear  of  the 
Ikgira  1030,  according  to  the  annals  of  the  empire  written 
by  the  emperor,  and  of  which  he  is  ftated  to  have  made  fome 
fabres  and  daggers:  but  until  other  iron  was  mixed  with  that 
of  the  mafs  defcribed  the  iron  was  not  malleable. 

February  3.  A  paper  by  Everard  Home,  efq.  on  the  na- 
ture of  the  tongue,  was  read.  His  experiments  on  different 
difeafed  tongues  prove  that  that  member  is  endowed  with 
lefs  irritability  than  any  other  organ  of  the  body  ;  and  that  a 
difeafed  part  may  be  removed  with  great  fafety  by  means  of 
ligatures. 

On  the  10th  a  letter  from  profefTor  Bvgsre  of  Copenhagen 
was  read,  giving  an  account  of  the  tranfit  of  Mercury  in 
November  lair. 

And   on    the   fame   night   was   begun    1   paper   bv  Dr. 
Herfchel  on  the  fame  fubjeet,   and  alfo  on   the  vifible  ef- 
fects of  fudden  changes  of  temperature  on   the  interior  of 
telefcopes  ;  giving  fome  observations  on  the  proper  lltuai 
to  be  ehofen  for  obfervatories. 

On  the  37th  the  reading  of  this  paper  was  concluded. 

ANTIQUARIAN  SOCIETY. 
It  appears  by  a  memoir  prefented  to  the  Antiquarian  So- 
ciety on  the  3d  of  February  by  Dr.  Raine,  that  the  inscrip- 
tion on  the  pillar  near  Alexandria,  fo  long  confidered  ille- 
gible, has  been  deciphered.  The  difcovery  was  ma( 
captain  Leake  of  the  artillery,  and  captain  Squire  of  the 
engineers.  The  imprefiion  was  taken  in  fulphur  ;  and  it 
feems  that  it  was  only  when  the  fun  fhone  on  that  fide  of 
the  pillar  where  the  infeription  is,  that  any  traces  of  i: 
could  be  diftiuguitlied.  By  the  infeription  it  appears  that 
the  pillar  was  creeled  in  honour  of  the  emperor  Diocletian. 

VACCINE   INSTITUTION. 

Intelligence  has  been  received  at  the  Vaccine  Inftitution 
through  one  of  its  members,  that  cow-pock  inoculation 
has  been  introduced  at  Bombay,  where  it  is  in  great  eilima- 
tion. 

At 


Vaccine  In/Iitulio-n.  ti 

At  the  Vaccine  Institution  dinner  on  Monday  Feb.  7th, 
many  vifitors  voluntarily  enteted  their  names  with  liberal 
fubferiptions.  After  dinner  arhdng  other  toads  were  given, 
The  promulgator  of  the  vaccine  inoculation,  Dr.  Jenner; 
Dr.  Pearfon,  with  due  acknowledgments  of  his  fervices  in 
eitablifhing  the  new  inoculation  by  the  evidence  of  practice. 

Dr.  Pearfon  then  took  the  opportunity,  after  thanking  the 
company  for  their  honourable  teftimouy,  to  inform  them  of 
m:mv  particulars  concerning  the  cdndudt  and  objects  of  the 
institution,  which  could  not  be  noticed  in  the  report,  and 
ffifte  a  moft  pleafing  view  of  the  advantages  which  individuals 
had  alrer.dv  derived  from  the  cow-pock  :  but  he  anticipated 
the  momentous  confeqaences  of  univerfal  inoculation  through- 
out the  united  kingdom  in  tworefpects. 

iff,  In  preferving  from  30,000  to  40,000  lives  annuallv  ; 
and,  2dlv,  In  a  few  years  exterminating  the  f mall-pox.  To 
accomplish  thefe  views,  he  contended  that  laws  for  the  ino- 
culation of  every  fubject  within  a  certain  period  after  birth 
were  eflentiallv  neceffary,  as  well  as  immediate  prohibition, 
of  the  inoculation  of  the  fmall-pox  ;  that  the  latter  meafure 
alone  would  be  quite  inadequate;  and  he  maintained  that  it 
was  not  more  an  infringement  on  the  liberty  of  the  fubject,  to 
render  the  cow-pock  inoculation  univerfal,  than  to  prohibit, 
as  already  propofed,  the  fmall-pox  inoculation.  He  obferved 
that  the  number  loft  by  inoculation  for  the  fmall-pox  was 
not  an  object  of  national  importance,  as  it  amounted  to  no 
more  than  fix  to  nine  per  thoufand  ;  but  when  it  was  confi- 
dered,  that  one  could  hardly  fav  there  was  more  danger  from 
the  inoculation  of  the  cow-pock  than  from  a  puncture  with 
a  clean  lancet,  and  that  the  fymptoms  were  ufuall.y  very 
much  {lighter  than  in  the  fmall-pox  inoculation,  and  that 
by  univerfal  cow-pock  inoculation,  the  infection  of  the 
fmall-pox  muft  be  extinguished,  which  end  was  obvious  by 
even  the  univerfal  inoculation  of  the  fmall-pox  ;  it  remained 
only  to  inttitute  the  cow-pock  inoculation  as  propofed,  uni- 
verfally. 

Dr.  Pearfon  combated  the  objections  againft  increafing 
the  population,  by  fhowing  that  the  refources  of  agriculture 
and  animal  food  were  not  underftood.  That  the  augmenta- 
tion of  the  population  in  France  required,  as  a  meafure  of 
fafety,  attention  to  the  means  of  increafing  this  kind  of  na- 
tional wealth  ; — that  the  mere  Wafteiti  feeding  of  animals, 
and  in  preparing  food  for  man,  if  taken  care  of,  would  be 
fu  fticient  to  ihpport  a  confidently  greater  than  the  prefent 
population. 

Dr.  Pearfon  illuftrated  his  argument  in  favour  of  vaccine 
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inoculation  by  obferving,  that  going  through  the  fmaii- 
pox  in  the  cafual  way,  and  by  inoculation  of  it,  and  by  ex- 
citing the  cow-pock  in  place  of  the  fmall-pox,  was  like 
crowing  a  river  in  three  different  ways. 

lit,  Swimming  or  wading  over;  in  which  97  out  of  athou- 
fand  perifhed. 

2d,  Going  over  in  boat?  ;  by  which  mode  6  to  9  per  thou- 
sand were  loft,  and  niair  were  injured  in  their  health. 

3d,  By  means  of  a  bridge  :  during  which  pattagc  no  one 
periflies  (except  from  thole  cafuaities  which  might  happen 
in  other  Situations),  and  by  which  generally  the  health  was 
not  affected,  and  when  it  wasfoit  was  as  frequently  amendcJ 
as  made  worfe. 

ROYAL  JENNERIAN   SOCIETY. 

It  gives  us  pleafure  to  announce,  that  a  new  Vaccine  Tn- 
ftitution  under  the  above  title  has.  jufl  been  eftabliihed,  which 
we  have  rcafon  to  hope,  from  the  extenfive  patronage  it  has 
received,  will  eventually  extirpate  the  fmall-pox.  in  paving 
the  wav  to  which  fo  much  had  already  been  done  by  the 
Vaccine  Inltitution. 

1 1  is  Majefty  is  Patron. 
Her  Majefty,  Patronefs. 

The  Vice-Fa  irons  are, 

His  Royal  Highnefs  the  Prince  of  Wales. 
His  Roval  Highnefs  the  Duke  of  York. 
His  Royal  Hiohnefs  the  Duke  of  Clarence. 
His  Royal  Highnefs  the  Duke  of  Cumberland. 

Vice-VatroneJJes. 

Her  Royal  Highnefs  the  Princefs  of  Wales. 
Her  Royal  Highnefs  the  Duchefs  of  York. 
Her  Royal  Highnefs  Princefs  Augufta  Sophia. 
Her  Royal  Highnefs  Princefs  Elizabeth. 
Her  Royal  Highnefs  Princefs  Marv. 
Her  Royal  Highnefs  Princefs  Sophia. 
Her  Royal  Highnefs  Princefs  Amelia. 

ROYAL    SOCIETY    OF    GOTTINGEN. 

The  Triple  Infcription. 

In  the  fitting  of  September  4th  1802,  profeffor  Hevne  read 
a  memoir  on  the  Egyptian  monument  with  three  infcriptions. 


of  which  the  following  is  the  fubftance : 


The 
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The  infcription  contains  a  decree  of  the  afTembly  of  the 
priefts  of  Memphis,  bv  which  they  confer  on  king  Ptolemy 
Epiphanes  new  divine  honours,  out  of  gratitude  for  the  fer- 
vices  rendered  by  him  to  religion,  to  its  minifters,  to  the 
people,  and  to  the  (late  in  general.  To  determine  the  time 
and  occafion  of  this  decree,  is  the  firft:  point  in  queftion,  and 
therefore  is  the  firft  object  treated  of  in  the  memoir.  Ptolemy 
Philopator  left  at  his  death  (Olymp.  144. 1.2  6  years  before  the 
birth  of  Chrift)  a  fon  about  five  years  of  age.  The  moft  con- 
temptible perfons,  who,  under  the  preceding  government,  had 
miniftcred  to  the  pleafures  of  Philopator,  Agathocles,  Aga- 
thoclea,  and  her  mother  QEnanthe,  feized  on  the  government 
and  the  guardianfhip  of  the  young  prince :  they  were  fol- 
lowed by  Tlepolemus,  and  afterwards  by  Ariftomenes.  In 
the  year  200  before  Chrift  the  Egyptians  intrufted  to  the 
Romans  the  tutelage  of  the  young  king,  to  protect  the  empire 
from  the  projects  of  king  Philip,  and  of  Antiochus  of  Syria. 
This  mealure  produced  internal  troubles  and  revolts.  When 
Thoa.s  and  the  ^Etolians  had  been  crufhed,  it  was  thought 
moft  proper  for  the  public  repofe  to  declare  the  prince,  who 
was  then  fourteen  vears  of  age,  major,  and  to  fuffer  him  to 
govern  his  affairs  himfelf.  The  ceremony  of  the  coronation, 
which  is  known  under  the  name  of  Anachteria,  Olymp.  145. 
4.  197  years  before  the  birth  of  Jefus  Chrift,  and  nine  years 
after  the  death  of  Philopator,  was  celebrated  at  Memphis. 
The  ninth  year  is  exprefsly  named  in  the  decree.  All  the  Egyp- 
tian priefts  were  invited  to  this  ceremony.  It  appears  that 
during  the  laft  years  of  the  king's  minority  attempts  had 
been  made  to  gain  over  the  people  and  the  priefts.  Govern- 
ment had  granted  to  the  priefts  in  particular  a  great  number 
of  privileges  and  immunities,  and  had  alfo  been  at  great  ex- 
penfe  for  their  worfhip  and  temples.  Out  of  gratitude,  the 
afTembly  of  priefts  decreed,  that  in  crowning  the  king  (the 
day  even  is  indicated  in  the  text  of  the  decree,  the  4th  of  the 
Macedonian  month  X3ntichu<,  the  18th  of  the  Egyptian 
Mechir,  in  the  firft  half  of  our  March,  in  the  itcond 
half  of  the  Olympic  year)  thev  mould  offer  their  homages  to 
ig,  according  to  the  manner  ufual  at  that  time,  by  giv- 
ing him  lilies,  and  paying  him  honours,  borrowed  from  the 
e  worfhip.  The  decree  contains  an  .account  of  all  the 
fervices  which  the  king  had  rendered  to  the  empire  and  the 
Egyptian  priefts,  and  then  the  new  tides  of  honour  decreed 
to  him. 

The  titles  found   in  the  decree  are:  the  lord  of  kings,  the 

glorious,  the  pious  towards  the  gods,   the  conqueror  of  his 

enemies,  the  iepairer  of  the  pleafures  of  life,  the  lord  of  the 

G  a  cycle* 
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-  of  thirty  years  (K 
alio  the  descendant  of  the    gods,    (txyovot  Otxv   «]'  i 
a  title  by  which  is  lulderftoou  his  father  Ptolemy   Philopator, 
and  perhaps  hi.-  mother.  The  titles  properly  ib  called,  which 
are  repeated  feveral  times  with  the  name,  are:  the   i 
of  long  lite,  cuuvoGt',;,  the  favourite  of  Fhtha,  the  vifiblegod, 

and  not  illuftrious,  as  is  ufually  tranflated)  th 
neficent,  wx*firo{3  according  to  the  meaning  given  lo  this  word 
at  that  peri ud. 

The  titles  and  names  of  the  prklls,  which  are  at  the  head 
of  the  decree  of  the  aflemblv,  are  :  i?  hpudt  Arreui  t2  Aeto-J, 
Ate%av$pov  «ai  Qeuv  2»m^«w,  >>.m  ©eav  Adtopav,  xai  ®suv  TLvspyt- 

Ti!V,    KUi   0:MV   $  B«»,     K3!    &iOV     F.  ~  ■  '//XG.rOV.         It     IS 

evident    that   thefe    were  prietls   of  Alexander,  of  Ptolemy 
Soter,  of  Philadelphus  [Luergetes,  of  Philopator,  of  Epipha- 
nes,  and  therefore  of  the   royal   family  raifed  to  the  rai 
's.     The  name    Astcc,  eagle,  gives  reafon   to    h  . 
that  the  cafe  was  the  fame  here  as  with  other  kinds  ot  prieft- 
hood  mentioned  in  antiquity,  that  the  family  name  was 
tirelv   abandoned,  and  could  no  longer  he  named;  and  that 
the  rank  was  indicated  by    a  general  name.     Here  a  fyni- 
bolic  name,  viz.  the  eagle,  feems  to  have  indicated  the  high 
prieft.      A  prieRefe  of  Berenice,   no  donbt  the   fpoufe  of 
Soter,  has  the  fecond  rank:  her  name  of  honour  is  M 
The  third  place,  under  the  title  of  a  Ganef  en  to  the 

prieftefsof  Arfinoe,  the  wife  of  Philadelphus.  The.  fourth  is 
occupied  by  the  prieftefs  of  Arfinoe,  the  filler  and  v. ifc  of 
Philopator.  Then  comes  apx'-s-t'-;,  ^ ftopwt x: ,  xxi  01  n;  roahu- 
tw  sic  7r2zws(j.svoi,  ttcoc  rov  aroxiTfjiov  rav  Bncj  (hence  it  ap- 
pears that  the  (tatues  were  d  reded  or  ornamented)  y.ai  ctte^o- 
iuM  lEpGypauftmrtiz,  y^xi  hi  axxot  ispst;,  £cc.  refpe6ting  which 
Jablonfki  will  give  fome  explanations,  as  well  as  the  k 
who  make  further  researches  in  regard  to  the  explanation  of 
the  inlcription.  In  regard  to  the  word  Trepofopat,  one  of  the 
members  remembered  a  paflage  in  Clemens  of  Alexandria, 
where  is  found  hptrfpa^tfucreui  e0t/i  7tts;z  etti  m<;  xszxxr:* .  This 
clafs  therefore  was  diftinguifhed  by  a  feather  on  the  head,  as 
a  mark  of  honour,  which  is  fouild  alio  on  the  Egyptian  mo- 
numents f. 

An  account  of  the  benefits  conferred  bv  the  prince  on  the 
priefts  affords  feveral  notices  refpecling  the  different  V.inds 
of  taxes  ;  but  it  would  require  too  much  room  to  detail  the 
whole  of  them.  They  confilt  partly  in  pecuniary  impofitions, 

**  Se«  Beckmann's  Hiftory  of  Inventions,  part  iv.  p.  254, 
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and  partly  in  contributions  tti  kind.  We  mail  however  men- 
tion thofe  benefits  which  are  connected  with  hiftory.  Among 
the  fervices  rendered  by  the  king,  is  the  fiegc  and  capture  of 
Lycopolis.  The  infurgents  of  the  laft  years  had  thrown 
themielves  into  this  place,  and  had  fortified  it ;  lb  that  the 
fiege  was  attended  with  difficulties,  efpecially  in  the  eighth 
year  (of  the  government).  The  Nile  had  increafed  in  an 
extraordinary  degree,  and  the  king  was  obliged  to  oppofc 
dykes  to  the  water,  in  order  that  the  fiege  might  be  continued 
with  advantage.  Polybius  fpeaks  of  the  fiege  of  Lycopolis  *; 
but  he  places  it  in  the  4th  year  of  the  148th  Olympiad,  185 
years  before  the  birth  of  Jefus  Chrift,  and  therefore  12  years 
later.  Vaillant  alfo  places  it  in  this  year.  The  infeription 
evidently  contradicts  this  opinion;  but  we  need  only  exa- 
mine with  attention  the  words  of  Polybius,  who  fpeaks  of 
the  fiege  of  Lycopolis  as  an  event  that  took  place  fome  years 
before. 

The  honours  decreed  to  the  kingconfift  partlv  in  a  confir- 
mation of  the  antient  honourable  titles,  and  partlv  in  the 
addition  of  a  new  one,  that  of  protector  (or  avenger)  of 
Egypt.  TItoXzhoucv  tS  endfxavortdc,  tw  A«yi«rfrb>,  which  was  to 
be  every  where  infcrled  in  the  facerdotal  rite,  and  then  a 
ftatue  was  to  be  erected  in  all  the  temples.  The  ftatue  was 
to  be  placed  in  fuoh  a  manner,  that  the  ftatue  of  the  deity  of 
the  temple  fhould  prefent  to  it  victorious  arms.  The  priefts 
were  to  adore  the  ftatue  three  times  a  day,  in  the  facred  pro- 
ceffions,  when  fmall  golden  temples  (vaoi)  were  carried  about, 
withfmall  images  of  the  gods.  The  image  of  the  king  was 
to  be  carried  about  in  a  fimilar  facellum. 

Some  other  circumftances,  which  require  further  explana- 
tion, the  author  has  referved  for  another  opportunity.  Un- 
fortunately the  infeription  has  fuffered  in  the  lower  part.  It 
concludes  with  thefe  words  :  (a)  ttpiov  ?^6ou  toic  ts  hpot;  oat 
£y%a/jioi;  ««'  thtomms  ypx/j./j.a.<Tiv  km  <TTYi<rai  iv  i.xxvtm  twv  tz  Trpt- 
ruv  teat  devTspuv  (Itptav). 

On  the  Verjepolltan  Infcriptions. 

Tn  the  fame  fitting  a  memoir  was  read  of  M.  Gconie 
Grotefend,  entitled  :  Prakria  de  en  neat  is  quas  I'ocant  injerip- 
tionibus  Perfepolitams  legendis  et  explicandts  rclatio;  the  con- 
tents of  which  are  the  more  aftonifliing,  as  the  author  is  not 
an  orientaliit,  and  employed  himfelf  accidentally  in  decy- 
phenngthis  writing,  hitherto  ft)  obfen're.  The  author,  who 
has  long  exercifed  himfelf  in  decvphering,   in  confequerice  of 

*  Excerpt,  lib.  xxiii.  16. 
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a  trifling  difpute  with  one  of  his  friends,  laid  a  bet  thai  he 
would  jdecypher  one  of  the  Perfepolitan  inferiptions.  He 
fucceeded  beyond  his  expc  ■   and  in  a  few  weeks  was 

able  to  explain  the  greater  part  of  the  inferiptions,  and 
to  communicate  derails  i\  i lie  manner  in  which  he 

proceeded,  and  concerning  his  refults. 

The  author  fir  It  fpeaks  of  the  cuneiform  writing  in  general, 
and  lays  down  the  following  principles  :  ift,  The i  wedge- 
formed  characters  are  really  letters.  On  the  monuments  of 
Perfepolis  there  are  three  forts  of  them,  which,  for  the  moft 
part,  correfpond  with  each  other,  as  has  been  remarked  by 
Niebuhr  and  Munter,  and  which  may  be  called  the  firft, 
fecond,  and  third  kinds  of  writing.  The  whole  three  may 
be  clearly  ohferved  on  the  vafe  of  Cavlus  •',  provided  two 
iigns  only  be  corrected  from  fnnilar  inferiptions  found  in 
Niebuhr  and  Le  Bruyn.  2d.  The  wedge-formed  figure; 
alphabetic  letters,  and  not  fyllables  or  figns.  In  the  firil  fort 
of  letters  the  end  of  a  word  is  indicated  by  a  wedge  placed 
obliquely,  and  in  the  fecond,  by  a  perpendicular  wedge.  If 
the  groupes  of  figures  were  fvllables,  we  ought  to  have  here 
words  often  fyllables,  for  very  often  there  are  fo  manv  figns 
between  two  feparations  of  words.  In  each  of  thefe  kinds  of 
writing  there  arc  diftinguilhecl  about  forty  figures,  a  number 
which  would  be  too  fmall  for  writing  in  figns.  3d.  All  the 
wedge-formed  inferiptions  proceed  from  left  to  right,  in  a 
horizontal  direction,  and  not  vertically  or  in  buftrophedon 
characters,  as  may  be  feen  by  comparing  the  inferiptions  B, 
D,  C,  in  Niebuhr.  It  is  thence  feen  that  this  principle,  ex- 
preffed  perhaps  too  generally,  can  be  applied  only  to  the  in- 
icriptions  of  Perfepolis. 

In  the  fecond  feeiion,  which  relates  to  inferiptions  of  the 
firft  fort  in  particular,  the  author  oblerves,  that  this  writing 
has  need  of  marks  proper  for  the  long  and  fhort  vowels,  as  in 
the  anttent  Perfian  writing  called  the  Zendic:  hence  the 
q  antity  of  forty  letters  which  Niebuhr  has  already  collected. 
In  a  word,  all  the  inferiptions  which  the  author  has  been 
hitherto  afelelid  explain,  relate  to  Darius  the  fon  of  Hyflafpes, 
and  to  a  circum.:  vhich  nea  relearches  have 

already  |  Wgh  degree  of, probability. 

In  the  third  feet  ion  the  author  deferibes  the  manner  in 
which  he  proceeded,  and  gives  his  explanations.  The  fuppo- 
iitions  already  mentioned,   as  well  as   the  analogy  of  the  m- 

-  ipttoriof  the  SaiTanides,  pave  reafon  to  expect,  in  particular 
.-  *  name  oi   king,  and  titles  particularly  for  Darius  and 
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Xerxes.  The  words  on  which  accents  are  found  ought  to  be 
titles.  By  different  combinations  the  author  obtained  the 
words  Khfcherche  and  Darbeufcb  ;  by  help  of  the  words 
found,  read  the  other  words  of  the  inlcription  on  the  urn  of 
Cavlus,  and  thofe  of  B  and  G  ot  Niebuhr,  which  he  explains 
according  to  the  Zendic.  The  dictionaries  and  grammatical 
remarks  of  Anquetil  were  of  great  fervice  to  him  in  this 
labour. 

The  author  has  given,  as  the  refults  of  his  refearches,  an  ex- 
planation of  the  infcriptions  on  the  urn  alreadv  mentioned, 
and  thofe  of  Niebuhr,  pi.  24,  B,  G.  He  read  thus  the  B  of 
Niebuhr:  Ddrbeufcb  Kbfcb biib  eghre.  Kbfcbebtob  Kbfcbe- 
biobetcb  .0.  Kbfchebiob.  Dabutchao.  G'Jfchlafpbeebe,  bun 
akbeotcbofcbocb,  ah  600,  Mora,  et&utcbnfcb,  that  is  to  lav,  Da- 
rius rex  Jortis,  rex  regum,  rex  Jaharuvi  (films)  hiyjtaf-.s, 
(iirps  mundi  recloris,  in  confiellatiune  viajculd  voZ  More,  toy 
[zed.  Moro  is  one  of  the  twenty-eight  conftellations ;  the 
author  refers  the  word  governor  of  the  world  to  Giemfhid, 
from  whom  the  Perfian  kings,  the  Achemenides,  derived  their 
origin. 

He  read  thus  the  inlcription  marked  G  of  Niebuhr : 
Kbfckercbe  Kbjebi-biob  eghre.  Kbfcbibiob.  Kbfcbibiobetcbao. 
Darbeufcb  Kbfchehiobehe.  bun.  akbeotebofebab,  that  is  to  lav, 
Xerxes  rex  fort  is,  rexregum  (rilius)  Darii,  re&is  Jiirps  omnium 
recloris.  It  is  in  this  manner  that  the  author  explains  the  in- 
fcription  found  in  Le  Bruyn,  p.  273,  No.  133,  on  the  mantle 
of  the  king:  he  even  propofes  corrections.  He  thinks  alio 
that  he  can  reftore  and  correct  the  inlcription  on  the  window, 
(fee  in  the  fame  place  No.  134.)  What  has  been  here  laid 
may  enable  the  reader  to  form  fome  opinion  of  his  labour. 

However  unexpected  this  dilcoverv  may  be,  it  feems  to 
deferve  fome  attention  :  we  have  reafon  indeed  to  be  on  our 
guard  again  ft  difcoveries  of  this  kind,  becaufe  one  may  be 
eutilv  deceived  by  poffible  combinations,  and  by  certain  fup- 
pofitions  which  may  originate  in  chance;  efpecially  when 
tiie  language  afford-  no  certain  means  of  judoino-  of  their 
correctness,  and  when,  on  the  other  hand,  the  language  itfelf 
mult  in  fome  meafure  b>*  discovered,  As  the  author  has 
not  made  known  his  alphabet,  and  as  he  has  not  mentioned 
whether  it  be  complete  for  all  the  infcriptions  of  the  firtt  fort 
of  writing,  and  how  far  he  has  made  refearches  in  regard  to 
the  other  kinds  ;  no  opinion  can  vet  be  formed  of  the  cer- 
tainty and  extent  of  the  difcovcrv.  It  appears  that  the  author 
hitherto  has  employed  himfelf  chiefly  with  the  infcriptions  of 
Perfepolis,  and  we  mult  confine  to  theie  infcriptions  fome 
principles  too  generally  expreiicd ;  namely-,  that  each  fort  of 
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writing  exhibits  for,  'hat  all  the  wedge-formed  writ- 

ing has  a  horizontal  direction,  and  that  thev  are  all  alpha- 
betic. There  is  fomething  alio  to  be  rectilied  in  the  expla- 
nation :  rex  dabarum,  for  example,  as  a  title  of  Darius,  is 
not  very  probable  :  in  regard  to  refihr  mundi,  it  might  be  re- 
ferred perhaps  with  more  reafon  to  Ormuzd.  But  what  may- 
give  us  a  prepofleflion  in  favour  of  the  author's  hvpothefis  is, 
that  it  is  founded  on  what  the  refearches  and  obfervations 
hitherto  made,  give  as  the  moil  probab'e  refult.  From  thefe 
indeed  we  can  admit  that  the  buildings  of  Pcrfepolis  belong 
to  the  time  of  the  fucceiTors  of  Cyrus.  We  may  even  go 
further,  and  conclude  that  the  greater  part  of  the  monuments 
were  finiihed  under  Darius  and  the  following  kings ;  becaufe 
the  fhort  duration  of  the  reign  of  Cambyfes  would  not 
have  been  fufficient  for  the  execution  of  fuch  works. 

As  the  inferiptions  are  as  old  as  the  monuments,  thev  mud 
be  referred  to  the  time  of  thefe  princes.  In  a  word,  it  is  \~een 
that  the  wedge- formed  writing  on  thofe  monuments,  and  in 
general  where  it  has  a  horizontal  direction,  proceeds  from  left 
to  right.  This  circumftance,  which  was  obferved  by  Niebuhr, 
is  ineonteftablv  proved  bv  a  fimilar  infeription  on  iione  found 
in  the  French  national  mufeum  at  Paris,  and  which  C.  Millin 
has  given  in  the  fir  ft  number  of  Monumens  Antiques ,  plates  8 
and  9.  The  artift  in  this  infeription  has  placed  infulated 
wedges,  or  groupes,  or  whole  letters,  for  which  there  was  no 
room,  above  the  lines,  or  in  the  fecond  column,  and  alwavs-to 
the  right,  where  the  end  of  the  line  ought  confequently  to 
be.  The  author's  explanation  agrees  with  thefe  obfervations. 
Be  reads  from  left  to  right,  and  finds  in  the  inferiptions  aliu- 
fions  to  Darius,  Xerxes,  and  certain  points  refpecting  the 
worfhip  of  the  magi.  The  legends  which  the  author  has 
found  are  confident  and  probable,  when  confidercd  hiftori- 
c-allv.  Thev  have  alio  the  greater!  analogy  with  the  inferip- 
tions of  the  Saifanidcs,  a  dynafty  defcended  from  the  antient 
Perfian  kinsrs,  and  who  endeavoured  to  re-eftablifh  the  empire 
and  its  religion.  As  thefe  princes  on  antient  coins  and  mo- 
numents are  ftyled  kings  of  the  kings  of  Izan,  of  divine  ori- 
gin, Sec.  fimilar  titles,  bur  more  lhn pie,  are  found  in  thefe 
inferiptions.  Time  alone  can  (how  whether  the  continuation 
of  the  author's  refearches  will  jnftify  thefe  explanation  , 

If  the  learned  mould  fucceed  in  decvphering  the  wedge- 
formed  writing,  their  difcoveries  would  throw  great  light  on 
many  points  of  the  Afiatic  antiquities,  becaufe  more  monu- 
ments of  this  writing  are  daily  difcovered.  They  may  be 
divided  into  three  claries.  1  ft,  The  Babylonian,  among 
which  are  reckoned  the  bricks  of  the  walls  of  antient  Baby- 
lon, 
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Ion,  and  perhaps  fome  other  monuments,  if  the  researches 
of  Dr.  Lichtenftein  do  not  affign  to  them  another  period. 
This  writing;  has  a  peculiar  character,  which  mav  be  diftin- 
guiihed  by  the  name  of  the  nail-writing* '.  2d,  The  Perfian  ; 
the  monuments  of  Perfepolis,  fome  gems  and  vafes,  the  ftone 
of  which  C.  Millin  fpeaks,  and  feveral  others.  The  writing 
of  the  latter  has  more  refemblance  to  the  point  of  a  dart.  It 
might  be  called  dart-%vriting.  3d,  The  Egvpto-Perfian  :  to 
this  kind,  in  all  probability,  belong  the  cylindric  amulets  of 
haematites  with  wedge-formed  letters  and  figures;  and,  in 
particular,  a  fragment  of  a  ftone  found  near  Suez,  which  ex- 
hibits wedge-formed  letters;  and  a  Perfian  head,  having  on 
it  a  hawk's  wing.  An  engraving  of  it  may  be  feen  in  De- 
non,  from  a  drawing  by  general  Dugua.  This  variety  of 
monuments,  which  is  daily  becoming  more  numerous,  proves 
how  widely  diffufed  the  ufe  of  fuch  letters  was  at  a  certain, 
period. 


XVI.  Intelligence  and  Mifcellaneous  Articles. 

ANTIQUITIES. 

uOME  curious  and  valuable  remains  of  antiquity  were  lately 
difcovered  in  Tftria,  Dalmatia,  and  Albania,  and  have  been 
fent  to  Vienna  by  M.  de  Carnea  Stephaneo,  his  imperial 
majefiy's  commiffary  in  thefe  provinces.  The  articles  found 
are : 

iff,  A  torfo  of  Parian  marble,  found  among  the  ruins  of 
Salona,  in  Dalmatia,  a  league  north -eaft  from  Spalatro.  It  is 
feven  feet  and  a  half  in  height,  and  reprefents  a  naked  warricr 
featedon  the  trunk  of  a  tree,  on  which  is  placed  hiswardrefs. 
This  ftatue  is  in  the  mod  fublime  Grecian  fly  le.  The  expreffion 
and  beauty  of  the  form  {how  that  it  is  the  work  of  one  of  the 
firft  matters  of  antiquity.  The  belt  exhibits  a  peculiarity  not 
generally  met  with  in  ltatues  of  this  kind.  It  is  much  to  be 
regretted  that  it  is  mutilated  nearly  in  the  fame  manner  as 
the  torfo  of  the  Vatican  at  Rome. 

2d,  A  Minerva,  of  Corinthian  brafs,  found  in  Dalmatia, 
near  Xa-Oftrogs,  three  leagues  and  a  half  Irom  the  mouth 
of  the  Narenta.  It  is  eight  feet  in  height,  and  perfectly 
entire.  This  Minerva  is  in  the  Greek  cottume,  with  a  hel- 
met, an  a?gis,  and  a  Medufa's  head  on  the  breaft :  flie  holds 
a  i^nce  in  the  left  hand,  which  is  fomewhat  elevated,  and  a 
cup  in  the  right.     The  hair  is  arranged  in  the  fame  manner 

*  For  a  fpeci  men  of  this  kind  of  writing,  fee  oui  xith  volume. 
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d         ;ill  ufual  among  the  fllyrian  women  in  the  Interk  • 
of  Dalmatia,  and  among  thofe  oi   Kamtfchatka  and  on 
banks  of  the  Anadir. 

3d,  A  Madona  with  infant  Terns  aflcep.  painted  by  AIovs 
\       rinus,  of  Murano,  on  .  i.     'I  his  pah 

winch  was  finifhed  m  14*1;    is  five  lift  two  inches  in  '. 
and  one  tout  eleven  inel  th.     U-wi 

the  time  when  the  art  oi  painting  in  oil  was  lir, 
Flanders  to  Italy,     ft  proves  thai  Vivarinus,  by  h 
and  exprelfive  pencil,  had  already  carried  to  a  . 
excellence  the  art  of  painti 
itatc  of  perfection  till  the  time  ofGhar)      v.  . 

4th,  A  naval  battle  painted   in  oil,  eleven 
and  twenty-one  in  breadth,     ft  is  a  mafter- piece  of  Tinto- 
retto.   He  conjpofed  it  at  the  reqne'.t  of  the  fenate  of  V< 
who  prefented  it  to  the  city  of  Pifano.  It  reprefents  the  batch- 
faid  to  have  taken  place  in  11"  hetween  the  Germans 
the  Venetian  fleet  near  Cape  de  Salvura,  in  Iitria,  and  v 
was  fir  It  mentioned  by  Andrew  Dandolo,  in  his  Chronicle, 
two  centuries  after. 

5th,  A  bull,  painted  on  marble,  of  San&orius,  a  cele- 
brated proftflbr  of  Padua,  who  died  in  1639, and  wh\>  formed 
an  epoch  in  the  philofophical  hiltory  of  medicine. 

EARTHQUAKE. 

Some  obfervations  have  lately  been  publifhed  in  the  Ger- 
man journals  in  regard  to  the  curious  circumftaaces  which 
accompanied  the  earthquake  that  took  place  in  the  province 
of  the  Seven  Mountains  towards  the  end  of  October.  It  was 
in  the  low  meadows  lying  towards  the  north  that  the  pheno- 
mena were  molt  fenfible,  where  deep  fiffures  two  or  three  feet 
in  breadth  and  thirty- five  fathoms  in  length,  which  divided 
into  feveral  branches,  were  formed  in  a  direction  from  well  to 
eaih  A  great  deal  of  very  fine  fand  of  an  afh-grav  colour, 
which  emitted  a  lulphureous  odour,  was  thrown  up  from  thefe 
fiffures.  The  principal  fiifure,  after  extending  throughout  a 
long  fpace,  fcparated  into  feveral  branches,  which  bent  them- 
felves  into  fern i circles  towards  the  well,  and  traverfed  a  houfe 
and  a  liable,  after  piercing  the  walls  at  the  foundation.  The 
whole  country  was  covered  with  one  or  more  inches  of  fand 
in  the  direction  of  the  mTures  :  and  perfons  who  were  wit- 
nefles  to  thefe  phenomena  aflTert,  that  at  the  time  of  the  latt 
(hock  the  earth  opened  with  a  noife  like  that  of  a  mullet 
fhot ;  that  a  black  and  ftrong  fmelling  vapour  iffued  from  the 
liffures,  a-  well  a?  a  great  deal  of  water,  which  fpouted  up  with 
.    thefe  jet?  were  followed  by  a 

quantity 
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quantity  of  fulphureous  fand.  The  ground  alfo  funk  down 
in  a  fenSible  manner.  The  water  which  ifTued  from  the  fif- 
fures  was  exceedingly  fulphureous,  cold,  and  limpid. 

Chemifis  obferved,  that  a  pound  of  this  fand  diluted  in 
eight  pints  of  water  produced  no  effervefcence,  and  even  gave 
no  precipitate  on  being  mixed  with  vitriolic  acid.  The  ni- 
trous acid  gave  the  fame  remit.  It  was  only  after  its  decom- 
position, and  after  gall-nuts  were  able  to  produce  no  changte 
in  the  colour,  that  the  water  became  turbid,  in  fuch  a 
manner  as  10  lhow  the  prefence  of  the  vitriolic  acid.  By 
decoction  and  evaporation  figns  of  crystallization  were  ob- 
ferved at  the  Surface  ;  and,  when  the  evaporation  was  com- 
plete, there  remained  about  eight  grains  of  alkaline  matters, 
two  parts  of  which  were  Glauber's  fait,  one  earthy  fait,  and 
the  other  gvpfum. 

TRANSIT    OF    MERCURY, 

As  obferved  at  Paris  November  9,  t8o2. 

Obferve'-s.  Interior 

C.  Mechain       -       -     oh     6" 
Lalande     -     -     -     -     o      6 
His  nephew  and     -     |o      6 

Burckhardt         -     J  o      6 
Meflier  -  -06 

The  above  remits  are  mean  time  reduced  to  the  national 
obfcrvatory. 

Mechain  faw  the  planet  very  well  terminated  without  any 
aureola,  though  he  always  followed  its  progrefs  on  the  fun 
with  a  telelcope  of  three  object  glaffes  4^-  inches  in  diameter 
and  7  feet  focus,  with  which  he  took  45  diftances.  He  had 
obferved  in  the  fame  manner  the  -transits  in  the  years  1782, 
1786,  1789,  and  1799. 

CHEMISTRY. 

1.  Brugnatelli  has  lately  obferved,  that  by  treating  paper 
with  the  nitric  acid,  a  large  quantity  of  Suberic  acid  mixed 
with  oxalic  acid  is  obtained.  This  Stems  to  prove  that  Four- 
croy  was  right  in  elaffing  cork  among  the  immediate  prin- 
ciples of  the  vegetable  kingdom. 

a.  The  Same  chemifl  in  a  letter  fays,  that  after  a  particular 
examination  of  wheat,  he  thinks  he  has  found  that  vegeta- 
ble gluten  is  nothing  elSe  than  animal  fibrous  matter.  It 
differs  indeed  from  animal  gluten  or.  ghae,  by  its  infolubility 
in  cold  water,  and  by  the  contraction  it  experiences  in  warm 
vater.  When  treated  with  the  nitric  acid  it  fwells,  pro- 
duce* 
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-ffervefcence,  gives  out  nitrous  gas,  and  dif- 
folves.  This  folution  is  decompofed  by  water,  like  that  of 
animal  fibrous  matter,  and  the  white  precipitate  thence  re- 
futting  duTolves  in  ammonia,  affuining  a  dark  yellow  co- 
lour. 

3.  A  difcorery  of  two  new  principles  in  fulphureous  wa- 
ters has  lately  been  made  by  Counfellor  Weftrunib,  of 
Hammeln,  who  gives  the  following  details: 

'*  For  fix  vears  I  have  been  exclufively  emploved  in  the 
analvfis  of  fulphureous  waters.  I  have  found  an  eafy  and  en- 
tirely new  method  of  determining  what  they  contain  of 
fulphurated  hvdrogen  and  carbonic  acid  gas  ;  and  1  have 
difcovered  a  principle  hitherto  unknown  in  thefe  waters, 
jiamelv,  bitumen  in  combination  with  fulphurated  hydso- 
sren  gas  and  hvdro-fulphurated  lime.  I  communicated  the 
detail  of  this  difcoverv  to  M.  Wurzer.  Counfellor  Yon  Creli 
and  Profeflbr  Schaub  of  Caflel  faw  at  my  houfe  thefe  new 
produces.  '  Thefe  principles  arc  found  in  the  waters  of 
Neuwdorf,  Lixnmen,  Rehburg,  and  Eylfe.  In  the  laft 
place,  five  fulphureous  fprings,  altogether  different  from  each 
other,  a  fpring  of  carbonic  gafcous  water,  and  one  of  frefh 
Mater,  are  found  in  art  extent  of  lefs  than  a  thoufand  fquare 
feet.  Near  Buekembourg,  the  capital  of  the  fmall  country 
of  Leppe,  to  which  Evlfc  belongs,  are  found  two  other  ful- 
phureous fprings  perfectly  fnnilar,  one  of  which  we  founded 
to  the  depth  of  eighty  feel  without  finding  its  refervoir. 
Baths  of  mud  fimilar  to  thofe  of  St.  Amand  have  been  can- 
itructed  at  Eylfe:  a  very  confiderable  quantity  of  hvdro-ful- 
phurated mud,  which  mav  furnifh  baths  for  feveral  cen- 
turies, has  been  found  there." 

4.  A  new  gas,  fulphurated  azotic  gas,  has  been  difcovered 
in  the  mineral  waters  of  Aix-la-Chapeile  by  M.  C.  Gim- 
bernat,  fub- director  of  the  mufeum  of  natural  hiftory  at 
.Madrid,  who  gives  the  following  account  of  it : 

"  I  have  jufl  finifhed  my  labour  on  the  analvfis  of  the 
fulphureous  waters  of  Aix-la^Chapel!e.  I  have  found  that 
the  excipient  of  the  fulphur  in  thefe  waters  is  not  hydrogen, 
as  has  hitherto  been  fuppofed  and  afferted,  but  azote.  Thefa 
waters  contain  no  fulphurated  hydrogen. 

"  Sulphurated  azotic  gas  is  a  chemical  body,  the  ex- 
iftencc  of  which  has  never  been  fufpected.  Nature  pre- 
fents  it  in  abundance  in  the  miner a]  waters  of  this  country. 

"  Befides  fulphurated  azote,  thefe  waters  contain  a  great 
deal  of  pure  and  free  azote  interpofed,   and  in   the  femi- 
rafeous  f'tate." 
fc  5-  We 


Animal  Galvamfm.  9$ 

5.  We  arc  informed  bv  Mr.  Paul  of  Geneva  (now  in  Lon- 
don) that  water  holding  fulphate  of  lime  in  folution,  and 
impregnated  under  prefiure  with  hydrogen  gas,  of  which  it 
can  take  up  about  one-fourth  of  its  volume,  after  ft  audi  ng 
flopped  up  for  about  three  months,  on  being  opened  was 
found  to  contain  fulphurized  hydrogen  gas.  This  has  been, 
repeated  feveral  times  with  the  fame  refnlt.  In  di Milled 
water  not  impregnated  with  fulphate  of  lime,  the  hydrogen 
gag  undergoes  no  change. 

How  is  the  fulphurized  hydrogen  gas  produced  ?  There  is 
plainly  a  decompofition  effected,  not  merely  of  the  fulphate 
of  lime,  but  of  the  fulphuric  acid,  which  parts  with  a  portion 
of  its  fuFphur. — What  becomes  of  the  oxygen?  Does  if 
join  the  hydrogen,  and  form  water  ? 

The  hydrogen  gas  made  ule  of  in  the  above  experiments 
was  procured  from  the  decompofition  of  water,  by  applying 
it  to  iron  expofed  to  a  high  temperature.  When  obtained  by 
means  of  fulphuric  acid,  water,  and  iron,  in  the  humid  wav, 
it  has  a  different  flavour,  fomewhat  hepatic. 

6.  Mr.  Paul  has  mentioned  to  us  another  circumflance, 
which  deferves  to  be  made  known.  Water  impregnated  with 
hydrogen  gas  is  extremely  injurious  in  dropfical  complaint*. 
A  gentleman  labouring  under  the  dropfy  was  cured  bv  drink- 
ing water  impregnated  with  oxvgen  gas  ;  but  during  the 
cure  his  fervant  by  miftake  had  purchafed  fome  hydrogen 
water.  In  lefs  than  24  hours  his  malady  returned  :  on  find- 
ing out  the  caufe,  and  having  recourfe  to  the  oxygenated 
water,  the  mifchief  was  fpeedily  remedied. 

ANIMAL    GALVANISM. 

Some  curious  Galvanic  experiments  were  made  on  Febru- 
ary 18,  by  profelfor  Aldini,  in  Dr.  Pearfon's  lecture- room >. 
They  were  bv  far  more  interefting  and  fatisfaclory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  taken  to 
procure  the  fitted  fnbjecls  for  the  operations.  They  were 
infiituted  in  the  prefence  of  his  excellency  the  ambaffadorof 
France  general  Andreofii,  lord  Pel  ham,  lord  Roxburgh,  lord 
Caftlereagh,  lord  Hervev,  the  honourable  Mr.  Upton,  Mr. 
Cholmondely,  Mr.  Anchora,  Mr.  Elliot,  and  feveral  other 
gentlemen  of  rank.  The  profeffor  was  afiifted  ably,  as  on 
former  occafions,  by  Mr.  Carpue,  Mr.  Cuthbertfom,  and  Mr. 
Hutchins. 

Among  other  important  fa£ls,  it  was  decisively  fliown, 
1.  That  a  vital  attraction  fubfifts  between  a  nerve  and 
ruufcle  :  for  the  fufpended  fciatic  nerves  of  a  frog,  afer  de- 
9  taching 
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taching  the  fpine.  being  brought  near  the  intercoftal  mufcles 
of  a  dog,  while  the  afliltant  who  held  the  frog  did,  with  his 
other  hand  touch  the  mufcles  of  the  thigh  ol  the  dog,  (thus 
forming  a  eircle)  ;  iu  this  filiation,  the  nerves  lufpended  ap- 
proached, and  came  into  contact  with  the  mufcle,  as  evidently 
as  a  filken  thread  ia  attracted  bv  fealing-wax. 

2.  The  heart  of  a  rabbit  was  excited  to  action  in  a  little 
time  after  the  animal  was  killed  ;  but  vitality  difappeared 
much  fooner  than  in  the  other  mufcles  :  fo  tnat  this  organ  is 
\X\t  primiuny  and  not,  as  Harvey  aiTerted,  the  ultlmuiu  moriens. 
The  longs,  liver,  and  fpleen  could  not  be  excited  to  action, 
even  immediately  after  the  animal  was  killed. 

3.  The  molt  important  fact  of  all  was  that  of  exciting 
contractions  by  making  a  circle  of  nerves  and  mufcles  of  dif- 
ferent animals,  without  any  metallic  exciter  or  conductors. 

4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
aitonifhing  effects :  for,  the  tongue  being  drawn  out  by  a 
hook  fixed  into  it,  on  applying  the  exciters,  in  fpite  of  the 
ilrenath  of  the  aflillant  the  tongue  was  retracted,  fo  as  to  de- 
tach itfelf,  by  tearing  itfelf,  from  the  hook  :  at  the  fame  time 
a  loud  noife  itTued  from  the  mouth  by  the  abforption  of  air, 
attended  by  violent,  contortions  of  the  whole  head  and  eyes. 

After  the  exhibition  of  thefe  phaenomena  of  Galvanifm, 
which,  among  other  philosophers,  particularly  occupy  the 
attention  of  the  Firlt  Conful,  the  company  partook  of  an  ele- 
gant dejeune  and  a  convcrjazicne  in  Dr.  Pearfon's  houfe. 


XVII.    Defcription  of  l\lr.  Pepys's  large    Galvanic 
Apparatus. 

jVIR-  PEPYS  jun.  has  lately  conflructed  the  mod  powerful 
Galvanic  apparatus  that  has,  we  believe,  been  yet  produced, 
of  which  we  fhall  endeavour  to  give  our  readers  fome  idea. 
It  confilts  of  60  pairs  of  '/inc  and  copper  plates  difpofed  in 
two  troughs  constructed  on  Mr.  Cruickihank's  plan,  but 
with  fome  accompanying  arrangements  which  are  extremely 
convenient  and  uleful.  That  our  defcription  may  be  the  bet- 
ter imderftood,  we  refer  to  a  view  of  the  apparatus,  Plate  I. 

A  A.  The  two  troughs,  each  eon  G  Sting  of  30  pairs  of  plates. 
The  plates  are  cemented  into  troughs  made  of  mahogany, 
properly  varnifhed  to  ftand  the  action  of  the  fluids  which 
may  be  introduced  into  the  cells  between  the  plates.  The 
are  each  6  inches  fquare,  or  contain  36  fquare  inches 
of  Surface  on  each  fide ;  and  that  they  may  be  able  to  conti- 
5  nue 
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ir.'.e  in.  ufe  for  a  confiderable  time  even  with  the  application 
of  ftroncr  acidulous  liquor?,  they  are  made  of  fuch  a  thicknefs 
that  each  pair  weighs  tour  pounds.  The  troughs  are  furnifhed 
with  pivots  at  each  end,  by  which  they  reft  on  the  bar  B  of 
the  table  into  which  the  whole  apparatus  is  framed :  on 
thefe  pivots,  which  are  fo  placed  as  to  throw  the  centre  of 
gravity  of  the  troughs  below  them,  the  troughs  revolve  when 
it  is  neceffarv  to  empty  the  cells. 

C.  A  japanned  iron  trav  or  receiver,  capable  of  hold- 
ing the  contents  of  the  cells  of  the  troughs  when  they  are 
emptied. 

D.  A  range  of  fix  funnels  made  of  tin,  the  diftances  of 
the  tubes  of  which  arc  fo  adjufted  that  they  enter  fix  of  the 
cells  cf  the  troughs  at  once. 

E.  A  tin  vellel  having  fix  diftinet  cells  with  fpouts,  each. 
capable  of  containing  the  exacl:  quantity  of  fluid  neeeifary  to 
fill  a  cell  of  the  trough. 

By  means  of  the  funnel  D  and  vefTel  E,  the  troughs 
are  filled  with  very  little  trouble,  no  more  being  neceflary 
than  to  fill  the  veiiel  E  by  dipping  it  into  the  fluid  or  acid, 
and  then  emptying  it,  by  the  fpouts  corresponding  with  the 
;  ns  in  the  funnel  D,  into  the  latter,  the  pipes  of  which 
are  placed  in  the  correfponding  cells  of  the  troughs. 

FF  the  two  prime  conductors,  being  two  brafs  rods  with 
(boulders.  They  pafs  through  holes  in  the  top  of  the  table 
(which,  to  mow  the  arrangement  of  the  troughs,  appears 
elevated  in  the  engraving)  into  the  end  cell  of  each  trough. 

G  G  two  metallic  conductors,  each  confifting  of  two  parts 
joined  by  fockets,  and  each  having  a  focket  which  fits  upon 
the  prime  conductors  FF.  By  this  contrivance  they  are 
movable  in  any  direction  required  in  the  experiments. 

H  H  two  {hallow  vefTels  made  of  tin,  with  tubes  under- 
neath, by  means  of  which  they  can  be  placed  on  the  tops  of 
the  conductors.  When  filled  with  water  thev  are  found  con- 
venient for  giving  the  Galvanic  fhock  in  a  very  perfeel  man- 
ner, and  for  other  experiments. 

I,  an  arch  of  metal  to  unite  the  troughs  at  their  further 
ends. 

When  the  cells  are  filled,  the  troughs  connected  by  the 
metallic  arch,  the  top  or  lid  fhut  down,  and  the  prime  con- 
ductors put  in  their  places,  the  apparatus  forms  a  Galvanic 
table  free  from  any  incumbrance,  and  extremely  well  adapted 
for  every  experiment  in  Galvanifm. 

On  the  21  ft  of  February,  with  a  number  of  fcientific  gen- 
tlemen, we  witneiTed  a  trial  of  this  apparatus.  The  experi- 
ments 
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merits  tnade  by  Mr.  PeptfS  on  the  deflagration  of  metals  were 
the  molt  brilliant  and  fplendid  we  ever  beheld. 

The  troughs  were  filled  with  32  pounds  of  water  mi  tod 
with  two  pounds  of  concentrated  nitrous  acid.  With  this 
charge — 

Iron  wires  of  ,-Jf?  to  ,'j  of  an  inch  in  diameter  were  defla- 
grated with  ereat  fplendour.  A  number  of  the  final]  ones 
twifted  together  produced  fomewhat  like  a  little  brulh  :  a 
pleating  appearance  in  deflagration. 

Charcoal  of  box  wood  was  not  only  deflagrated  at  the 
place  of  contact,  but  remained  permanently  red  hot  for  near 
two  inches  in  length. 

Lead  foil  burnf  with  great  vividnefs,  becoming  red  hot, 
and  emitting  a  fmall  volcano  or  adjutage  of  red  fparks  along 
with  the  flame. 

Tin  foil  burnt  with  great  fplendour,  with  fmoke  and 
fparks. 

Dutch  leaf  or  brafs  foil  deflagrated  vividly,  with  fmoke 
and  a  probation  of  iparks. 

Silver  leaf  burnt  with  an  intenfe  vivid  green  light:  no 
fparks,  but  much  fmoke  or  fume. 

Gold  leaf  deflagrated  with  bright  white  light  and  fmoke. 

Tin  wire,  l-eighth  of  an  inch  in  diameter,  fuled,  burnt, 
and  oxidated,  with  grea*  fplendour. 

Platina  wire,  i-fixteenth  of  an  inch  in  diameter,  became 
red  hot,  white,  and  fufed  into  globules  at  the  contact. 

Gunpowder,  phofphorus,  and  inflammable  fubftances,  are 
inftantly  fired  by  contact  with  conductors  armed  with  char- 
coal. 

The  Galvanic  power  was  capable  of  deflagrating  charcoalj 
after  palling  through  fixteen  perfons  with  wetted  bauds 
joined. 

The  belt  method  of  mowing  thefe  experiments  is  try  in- 
troducing into  an  earthen  plate  filled  with  clean  mercury, 
one  of  the  prime  conductors.  The  other  conductor  may  be 
then  mounted  with  the  feveral  fubftances  to  be  tried.  The 
leaves  and  lamina-  of  metal  eafily  adhere  to  it  bv  wetting. 
Wires  mav  be  twilled  round  it,  and  will  alfo  ferve  to  bind 
other  fubftances  to  it. 

The  power  of  this  lar^e  trough  was  fo  great  as  to  keep 
up  the  deflagrations  and  combultion  without  intermilfion. 


[    97    1 

XVIII.  An  Effliy  on  the  Method  of  determining  the  Difference 
of  Longitude  between  Places  at  Land,  from  the  objerved 

Tr  an/its  of  the  IS  Loon  over  their  Meridians;   zvith  a  De- 
monjlrathn  and  Example.     By  Mr.  Gavin  Lowe  *. 

Ea  eft  methodorum  fimpliciffimamm  ratio  atque  natura,  ut  poftrems  in 
mentem  reoiant,  et  r.lii  obfunatiore  ar.imo,  ne  veniant  quidem. 

Boscovjck. 


A: 


-LTHOUGH  the  method  of  determining  the  difference 
of  longitude  at  lea  from  the  lunar  observations  has  been  ac- 
curately laid  down  bv  Dr.  Mafkelyne  and  other  able  nautical 
aftronomers,  it  has,  however,  happened  that  feveral  writers 
on  longitude  and  autonomy  have,  in  the  courfe  of  the  lad 
twenty  years,  given  rules  for  finding  the  difference  of  longi- 
tude at  land  from  the  moon's  tranfits,  either  fo  erroneous  or 
imperfect,  that  the  adoption  thereof  might  do  a  ferious  injury 
both  to  navigation  and  geography :  they  have  given  exam- 
ples, but  no  demonftrations;  or  at  leaft  fuch  obfcure  and  im- 
perfect ones,  as  prove  that  they  had  not  a  clear  conception 
of  the  matter. 

It  is  for  thefe  reafons  that  the  following  demonftration  of 
a  rule  both  eafy  and  accurate  for  finding  the  difference  of 
longitude,  is  now  propofed.  The  data  are  the  obferved  in- 
crease of  the  moon's  right  afcenfion  in  paffing  from  the  firft 
to  the  fecond  meridian,  and  the  increafe  of  the  fun's  and 
moon's  right  afcenfion  in  twelve  hours  apparent  time,  which 
may  be  had  from  the  Nautical  Almanac. 

DEMONSTRATION. 

Let  the  circle  ABC  reprefent  the  equator,  P  its  pole,  and 
APD  the  firft  meridian,  as  that  of  Greenwich.  Suppofethat 
the  centres  of  the  fun,  the  moon,  and  a  fixed  ftar  are  on  that 
meridian  at  the  fame  moment  of  time  as  represented  at  A, 
and  that  they  move  from  thence  to  the  weftward  with  their 
respective  velocities,  the  earth  being  confidered  as  at  reft. 
Then,  after  twelve  hours  apparent  time,  the  fun  will  be  at  D, 
the  oppofite  point  to  A,  or  i8o~  diftant  from  it  j  but  the  fixed 
ftar,  moving  in  appearance  over  a  greater  fpace  than  i8o?  in 
twelve  hours  apparent  time,  will  be  at  E;  while  the  moon, 
with  a  motion  apparently  flower  than  the  fun  and  the  ftar, 
will  appear  after  twelve  hours  at  the  point  B,  or  on  a  meri- 
dian B  P.     But  ED  is  the  diftance  of  the  fun  from  the  ftar 
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after  an  interval  of  twelve  hours  apparent  time,  and  EB  the 
dtftance  of  the  moon,  or,  in  other  words,  the  increafe  of  their 
refpeclive  right  afcenfions  :  and  fince  E  D  and  E  B  are  known 
from  the  Nautical  Almanac,  if  we  fubtract  the  firft  from  the 
lalt,  we  haveDB,  equal  to  the  difference  between  the  in- 
creafe of  the  fun's  and  moon's  right  afcenlion  in  twelve 
hours  apparent  time.  Now  the  difference  of  longitude  be- 
tween the  two  meridians  AP  and  B  P  is  the  arc  A;3B,  equal 
to  A  (3D  lefs  the  arc  D  B  ;  that  is,  equal  to  1800  lefs  the  dif- 
ference between  the  increafe  of  the  fun's  and  moon's  right 
afcenfion  in  twelve  hours:  and,  fince  the  increafe  of  the 
moon's  right  afcenfion  from  the  time  of  its  paffing  the  me- 
ridian A  P  to  the  time  of  its  paffing  B  P  is  known  from  ob- 
fervation,  and  equal  to  E  B,  we  can  make  the  following  pro- 
portion for  rinding  the  difference  of  longitude  between  any 
other  two  meridians,  AP  and  £ P,  from  the  obferved  increafe 
of  the  moon's  right  afcenfion  £,3. 

As  E  B  :  A  ^D  —  D  B  :  :  10  :  A  j3  the  difference  of  longi- 
tude ;  or,  in  more  familiar  language,  as  the  increafe  of  the 
moon's  right  afcenfion  in  twelve  hours  apparent  time  is  to 
180"  or  13"  lefs  the  difference  between  the  increafe  of  the 
fun's  and  moon's  right  afcenfion  in  that  time  :  :,  fo  is  any 
other  obferved  increafe  of  the  moon's  right  afcenfion  between 
two  meridians  :  to  their  difference  of  longitude.      Q.  E.  D.* 

If  the  increafe  of  the  moon's  right  afcenfion  in  twelve  hour^ 
were  uniform,  or  fuch  that  equal  parts  of  it  would  be  pro- 
duced in  equal  times,  the  above  rule  would  be  ftrictly  accu- 
rate; but  as  tlvat  increafe  ariles  from  a  motion  continually 
accelerated  or  retarded,  and  leldom  uniform  but  for  a  fhort 
fpaee  of  time,  it  will  therefore  be  neceffary  to  find  the  mean 
increafe  of  the  moon's  right  afcenfion  when  it  is  at  the  inter- 
mediate point  between  A  and  #,  in  order  to  determine  their 
difference  of  longitude  with  the  greatcft  preeifion ;  and  for 
that  purpofe,  Taylor's  Tables  of  Second  Difference  are  very 
ufeful. 

EXAMPLE. 

April  the  8th,  i8oc,  the  tranfit  of  the  moon's  firft  limb 
was  obferved  at  the  royal  obfervatory  (A) ;  and,  allowance 
being  made  for  the  error  of  the  clock,  its  right  afcenfion 
was  -  i2h  35m  i8-22s 

Add  the  time  that  the  moon's  femi-dia- 
meter  took  to  pafs  the  meridian  -  o       i       8-38 


Right  afcenfion  of  the  moon's  centre  12     36     26*6 

*  Demonfiratcd  for  the  firft  time  by  the  author  in  1770. 
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Brought  over       i2h   $6m  26*6* 
On  a  meridian  (B*)  far  to  the  weftward 
the  tranfit  of  the  moon's  firft  limb  was  ob- 
served the  fame  day,  and  being  reduced  to 
the  centre,  its  right  afcenfion  was         -         12     47     56* 7 

Increafe  of  right  afcenfion  between  A 
and  8  -  -  -  -  01130-1 

The  increafe  of  the  moon's  right  afcenfion 
in  twelve  hours  apparent  time  per  the  Nauti- 
cal Almanac  was  -  -  -         o     26       3  f 

The  increafe  of  the  fun's  in  the  fame  time      o       1     49*65 


Difference  -  -  -  o     24     13*35 

And  12  hours  minus  this  difference  is  =  nh  35m  46*65'; 
therefore,  As  26™  3s  :  uh  35'"  46-65'  :  t  um  30-1'  to  5h  7m 
12s,  the  correct  difference  of  longitude  between  A  and  (2. 

By  reducing  the  three  terms  to  feconds,  and  ufing  loga- 
rithms, the  operation  is  much  fhortened. 

In  a  book  published  by  Mr.  Mackay  on  longitude  about 
fifteen  or  fixteen  years  ago,  there  is  a  rule  given,  and  alfo  an 
example,  for  finding  the  difference  of  longitude  at  land  from 
the  tranfits  of  the  moon,  but  no  demonftration.  The  rule, 
when  diverted  of  its  high-founding  enunciation,  runs  thus  : 

As  the  increafe  of  the  moon's  right  afcenfion  in  twelve 
hours  apparent  time  :  is  to  180"  :  :,  fo  is  anv  other  obferved 
increafe  between  two  meridians  :  to  their  difference  of  longi- 
tude. It  follows  from  this,  that  the  moon  as  well  as  the 
fun  would,  in  twelve  hours  apparent  time,  pafs  over  an  arc 
of  j8o°,  although  the  apparent  motion  of  the  moon  to  the 
weftward  in  twelve  hours,  or  180"  of  fpace,  be  lefs  than  that 
of  the  fun  by  fix  or  itvcn  degrees  ;  and  fo  much  error  would 
this  method  produce,  if  the  two  places  differed  about  j8o° 
in  longitude. 

The  above  example,  wrought  according  to  Mackay's  rule, 
would  come  out  thus  : 

As  26™  3s  :  I2h  : :  iTm  30*is  to         -         5h    iym  537s 

But  the  correct  difference  as  above  is    -    5       7     12 


Error         -         -         o     10     41-7 
which  amounts  to  more  than  2^°,  or  150  miles,  in  a  differ- 
ence of  longitude  little  exceeding  five  hours. 

*  A  place  near  Port-Royal,  in  Jamaica. 

T  By  interpolation  2  6m  3  - 6 7 s ;  but  the  fraction  of  the  fecond  was  not 
minded. 

H  2  Mr. 


ioo  Longitude  determined 

Mr.  Edward  Pigott  adopts  the  very  fame  rule  for  deter- 
mining ihe  difierenee  of  longitude  between  Greenwich  and 
York, "and  dates  the  refult  in  the  Philofophical  Tranfaetions 
for  1786,  p.  4.17. 

Mr.  \  ince  has  inferted  this  rule  and  example  in  his  Trea- 
tifc  of  Practical  Aftronomy  ;  but  we  have  to  regret  that  they 
were  not  accompanied  with  a  Uriel  demonfiration. 

The  Rev.  Mr.  Wollafton,  in  the  appendix  to  his  Fafciculus 
Aflronomicus,  publifhcd  two  or  three  years  ago,  has  given 
a  rule,  without  demonfiration  or  example,  for  finding  the 
difference  of  longitude  from  the  moon's  tranfits,  which  pro- 
duces the  fame  error  as  Mackay's  and  Pigott' s,  although 
worded  differently  from  theirs.  Mr.  Wollafton  makes  the 
iirfl  term  of  his  proportion  apparent,  and  the  third  mean 
time;  this  renders  the  refult  erroneous.  Since  the  motion 
of  the  fun,  moon,  and  planets  are  computed  for  apparent 
time,  and  given  fo  in  the  Nautical  Almanac,  mean  time  is 
not  at  all  requifite  for  refohing  the  difference  of  longitude 
either  at  fea  or  at  land.  We  (hall  therefore  endeavour  to 
apply  Mr.  Wollafton's  rule,  according  to  its  literal  meaning, 
for  findino-  the  difference  of  longitude  from  the  above  ob- 
iervations. 

The  right  afcenfion  of  the  moon's  centre  on  the  meridian 
of  Greenwich  being  known,  we  can  eafily  deduce  the  mean 
and  apparent  time  correfponding  to  it;  and  in  like  manner 
the  mean  and  apparent  time  at  the  diftant  meridian  #*.  The 
apparent  and  mean  time  of  the  tranfits  of  the  moon's  centre 
over  the  meridians  of  A  and  0,  when  ftriclly  computed,  were 
as  follows  :  Apparent  Time  Mean  Time. 

At  A  -  -  iih   26m  47'8is     nh   28m  33*5* 

At|3  -  -  J 1     37     29-5         11     39     ii'4 

Time  later  at  £  than  at  A     o     10     41*69         o     10    37-9 

From  the  increafe  of  the 
moon's  rieht  afcenfion  in 
twelve  hours         -  20       3 

Subtract  the  increafe  of 
the  fun's  right  afcenfion  in 
that  time    '  -  1     49' 65 


The  moon's  retardation 
in  twelve  hours  24     13*35 

?*Tean  time,  however,  at  8,  before  its  longitude  be  known,  is  not  a 
fair  poftulatum.     The  method  above  demonitntted  does  not  require  it. 

G.  L. 

Then, 


ly  the  Moon's  Tranjits,  lor 

Then,  "As  twice  the  moon's  retardation  in  twelve  hours  : 
is  to  twenty-four  hours  :  : 

"  So  is  the  mean  time  later  at  |3  than  at  A  :  to  the  differ- 
ence of  longitude  welt  from  A." 

After  doubling  24™  13*35%  ant'  a^°  T2>  wmcn  's  totally 
unneceiTarv,  as  the  refill t  would  be  the  fame  if  they  ftood 
fingle,  we  ftate  the  following  proportion  : 

As  48m  267s  :  24h  :  :  10111  37-9*  to— 5h  15™  1*3%  the  dif- 
ference of  longitude  between  A  and  3. 

But  as  the  third  term  is  improperly  reduced  to  mean  time, 
we  fhall  take  the  apparent  time  above  found,  and  then  48m 
267'  :  2411  :  :  io'11  41-69"  to— 5*  ijm  537*;  the  fame  as  re- 
mits from  Mackay's  and  Pigott's  rules. 

We  fliall  only  remark,  that  5h  ijm  537"  is  the  apparent 
time  that  the  moon  took  in  palling  from  the  meridian  of  A 
to  the  meridian  of  3;  hat  from  what  has  been  demonflrated, 
the  apparent  time  at  3  will  be  equal  to  the  difference  between 
the  increafe  of  the  fun's  and  moon's  right  afcenlion  in  that 
interval  of  apparent  time  ;  for  DB,  or  24™  13*35^  is  the  dif- 
ference for  twelve  hours,  and  therefore  by  proportion  5"  3,  or 
iom4i,69'i  will  be  the  difference  for  511  i7m537s;  fubtracling 
the  former  from  the  latter,  we  have  5h  7™  12%  the  difference 
of  longitude  as  before,  and  a  clear  proof  that  the  authors 
above  mentioned  have  omitted  to  deduct  the  apparent  time 
at  the  diftant  place  or  ftation  3,  from  the  apparent  time  at 
Greenwich. 

If  it  fliould  be  thought  eafier  to  emplov  fidereal  time  in 
refolving  the  difference  of  longitude  between  A  and  3,  let  ED, 
the  increafe  of  the  fun's  right  afcenlion  in  twelve  hours,  be 
added  to  twelve  hours,  and  we  have  then  the  arc  of  fidereal 
timeABDE;  from  which  fubtracling  EB,  there  remains 
A3B,  equal  to  the  difference  of  longitude.  By  proportion 
we  can  therefore  fay,  x\s  EB,  the  increafe  of  the  moon's  right 
afcenlion  in  twelve  hours;  is  to  ABD  +  DE,  or  twelve 
hours  +  the  increafe  of  the  fun's  right  afcenlion  ;  fo  is  any 
other  obferved  increafe  of  the  moon's  right  afcenlion  as  e|3; 
to  the  arc  of  fidereal  time  A  (3  e*  and  if  from  this  we  fubtract 
£  (3,  then  A  3  is  the  difference  of  longitude  required. 

To  apply  this  rule  for  finding  the  difference  of  longitude 
from  the  above  obfervalions  and  data,  we  fay, 

As  26m3s:  I2h  lm  49-65'  :  :  iim3Clsto  Age  5h  l8m42'i» 

From  this  fubtract  e  3,  the  obferved  increafe     o    11    30*1 

The  difference  of  longitude  between  A  and  3  is  5     712 

Q.  E.  I. 

H  3  Although 


joz        Longitude  determined  hy  the  Mean's  Tran/tts. 

Although  we  can  fafely  trufi:  to  the  accuracy  of  the  ob- 
fervations'at  the  royal  obfervatory,  yet,  at  thedihant  ftation  /3, 
great  attention  mud  be  paid  in  adjuiting  thr:  tranfit  inftru- 
ment  truly  to  the  meridian,  and  taking  care  that  it  be  perfect 
in  collimation  before  the  moon's  tranfit  be  obferved  there; 
and  alio,  that  correct  time  be  deduced  as  foon  before  or  after 
the  moon's  tranfit  as  poffible,  from  obferving  the  meridian 
pall'age  of  one  or  more  of  the  thirty-fix  flars,  whofe  right  af- 
cenfions,  after  a  long  feries  of  obfervations,  have  been  afcer- 
tained  by  the  Aftronomer  Royal  with  the  greateft  precifion, 


In  order  to  put  the  above  method  to  the  teft  of  experiment, 
a  number  of  tranfits  of  the  moon's  firft  limb  were  obferved 
many  years  ago  at  a  place  26  feconds  o\  time  wed  from  the 
royal  oblervatorv,  with  a  final]  portable  tranfit  inftrument 
made  by  that  eminent  artift  Mr.  Edward  Troughton,  of  Fleet- 
ftreet.  It  had  a  telelcope  20  inches  long,  a  treble  object  - 
glafs,  and  the  price  only  20  guineas.  When  the  obfervations 
at  Greenwich  were  publifhed,  all  thofe  that  were  made  on 
the  fame  days  at  both  places  were  employed  to  determine  the 
difference  of  longitude,  and  the  mean  refult  of  four  or  five 
correfponding  obfervations  gave  it  true  to  two  feconds  of  time. 

This  is  only  mentioned  to  (how,  that  with  fmall  tranfit  in- 
ftruments  well  coniirucT.ed,  and  due  attention  paid  to  their 

adjuft- 
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adjuftments,  observations  may  be  made  fufficiently  accurate 
for  anSwering  the  ends  of  practical  aftronomy. 

We  expect  foon  to  have  the  lunar  tables  brought  to  a 
greater  degree  of  perfection,  by  applying  certain  equations 
that  have  been  latelv  discovered,  and  by  which  thole  pur- 
pofes  will,  of  courfe,  be  more  fuccefsfully  promoted.  It  is 
alSo  much  to  be  wiflied  that  the  moon's  tranfits  were  as  afli- 
duoufly  obferved  bv  public  and  private  aftronomers  in  every 
Country  as  thev  are  at  the  royal  obfervatory  in  this,  and  from 
time  to  time  communicated  to  the  public  at  large. 

It  Sometimes,  but  not  very  frequently,  happens,  that  fa- 
vourable weather  will  permit  one  aftronomer  to  obferve  four 
tranfits  of  the  moon  over  his  meridian  in  the  fame  number 
of  fucceeding  days.  If  another,  or  indeed  a  hundred  others, 
fhould  obferve  only  one  or  two  on  any  of  thofc  days,  whether 
at  the  neareft  or  remoter!  (rations  from  the  firit  meridian  ; 
fuch  obfervations  are  of  great  value,  and  afford  the  very  belt 
means  of  finding  the  difference  of  longitude  with  accuracy, 
becauSe  the  errors  of  the  lunar  tables  are  thereby  completely 
obviated. 
Paradife  Row,  Iflinjjton, 

February  14,  1803. 


XIX.  On  the  Preparation  of  the  Hvacinthus  non  fcriptus,  or 
common  Blue-Bell,  as  a  Subjlitute  for  Git  m- Arabic.  By 
JMr.  Thomas  Willis,  of  Lime-  Street,  London*. 

IN  the  year  1794,  whilft  collecting  plants  in  a  wood  for 
botanical  Specimens,  I  obferved  that  the  root  oS  the  hyacin- 
thus  non  fcriptus,  the  plant  commonly  called  blue-bells,  or 
hare-bells,  was  extremely  mucilaginous;  and,  on  tatting  it, 
I  diScoyered  only  a  very  flight  pungency.  I  collected  a  pound 
oS  the  bulbs,  and,  after  Slicing  and  drying  them  before  a  fire, 
they  yielded  about  four  ounces  of  powder.  I  thought  that, 
by  keeping  the  powder  Some  time,  the  little  acridneSs  might 
go  off,  as  it  does  in  the  arum-root  powder.  I  tafted  it  about 
fix  months  after,  and  found  it  perfectly  infipid.  I  concluded 
it  might  be  rendered  uSeSul  Sor  Sood  or  nourifhment,  but  at 
that  time  purSued  the  matter  no  further; 

In  the  Spring  of  1800,  gum-arabic  having  been  a  long 
time  very  dear,  and  likely  to  continue  fo,  I  thought  this 
mucilaginous  root  might  anfwer  Some  of  its  purpofes  Sor  ex- 
ternal uSe.     I  therefore  procured  Seven  pounds  and  a  half  of 

*  From  the  Tra-jUelio>;s  of  the  Society  for  the  Encouragement  of  Arts,  &JV. 
vol.  xx,,  who  voted  a  filver  nied^l  to  the  author  for  Lis  cotnmunicatisn. 

H  4  the 
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the  bulbs,  which,  when  fliced  and  dried,  produced  two  pounds 
of  powder.  .Being  foon  afterwards  in  company  with  Mr. 
Charles  Taylor,  Secretary  bo  the  Society  of  Arts,  Sec.  I  men- 
tioned to  him  that  I  had  discovered  a  root  which  grew  in 
great  plenty  in  this  kingdom,  yielded  a  very  drone  mucilage, 
and  which  I  imagined  would  anfwer  the  purpofes  of  gum- 
arabic  in  fome  of  the  manufactories.  He  faid,  if  I  pleated, 
he  would  fend  fome  of  it  down  to  Manchefler,  to  be  tried  by 
the  calico-printers. 

Three  or  lour  ounces  of  the  powder  were  given  him,  and 
fent  down  there :  he  was  informed,  upon  trial,  that  it  an- 
fvvered  the  purpofes  of  fixing  the  calico-printers'  colours 
equally  as  well  as  gum-arabic;  and  in  the  fame  proportion, 
of  an  ounce  and  a  half  of  the  powder  to  four  ounces  of  the 
mordant.  Mr,  Taylor  received  the  famples  of  the  printed 
cottons  on  which  it  had  been  ufed. 

On  the  15th  of  January  1  Hoi  I  furnifhed  Mr.  Taylor  with 
eight  ounces  more  of  the  powder ;  but  have  not  lince  heard 
the  refult. 

As  this  root  can  be  eafily  procured,  and  ufed  at  alefs  price 
than  gum-arabic  has  been  fold  for  feveral  years  paft,  I  think, 
it  may  be  rendered  of  great  utility  ;  and  the  Society  of  Arts, 
&x  ,  by  patronizing  it,  may  be  the  means  of  making  it  a 
public  benefit. 

Care  fhould  be  taken,  and  advice  given,  that  the  woods 
fhould  not  be  left  deftitute  of  the  roots  ;  and  it  would  be  ad- 
vifeable  to  offer  premiums  for  cultivating  the  roots  and  off- 
Jets,  as  they  are  very  increafmg.  By  fuch  means  a  conftant 
fupply  may  be  had,  if  the  roots  anfwer  the  intended  purpofes. 

I  do  not  prcfume  to  offer  any  thing  refpecting  the  mode  in 
which  the  Society  may  think  proper  to  divulge  the  difcovery, 
and  promote  the  ufe  of  thefe  roots;  but  I  imagine,  that  if 
the  roots  are  bruifed  and  ufed  frefh,  they  would" anfwer  the 
purpofe  better  than  when  dried  and  powdered;  and  as  it  is 
now  a  proper  lime  of  the  year  for  taking  them  up,  and  will 
continue  to  be  fo  for  two  months,  I  wifh  that  the  difcovery 
may  be  made  known  as  foon  as  poffible. 

I  have  fent  you  Specimens  both  of  the  dried  roots  and  pow- 
der, that  they  may  be  feen  at  the  Society's  rooms  by  the  ca- 
lico-printers. What  I  have  done  have  been  fcorched  a  little 
in  drying;  but  the  colour  would  be  much  better,  if  proper 
care  was  taken  in  drying  them.     T  am,  &c. 

Lime-ftrect,  Thomas  Willis. 

March  17,  1    ~z. 

From  the  trials  made  before  the  committee  with  this  pow- 
der with  hot  and  cold  water,  from  famples  of  the  printed  cot- 
ton 
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ton  produced  which  had  been  printed  therewith  inftead  of 
gum-fenegal,  and  from  experiments  made  in  Manchefter,  it 
appears  that  the  hyacinthus  ?w?i  fcr'ipius  mav,  in  manv  caies, 
be  found  a  ufeful  fubititute  for  gum-arabic. 


XX.    On  the  Edulcoration  of  Fifb-Oil.      By  Robert 
Dossie,  Efqi* 

Explanation  of  the  Principles  on  ivhlch  the  Purification  of 
Fifh-Oil  may  he  performed,  and  of  the  Ufes  to  which  it  is 
applicable. 

I  HAT  the  fcetid  fmell  of  fifh-oil  is  chiefly  owing;  to  pu- 
trefaction, it  is  unneceflary  to  (how;  but,  though  this  be  the 
principal  caufe,  there  is  another  likewife,  which  is,  uftion,  or 
burning  the  oil,  occafioned  by  the  ftrong  heat  employed  for 
the  extracting  it  from  the  blubber  of  the  larger  rifh,  and 
which  produces  a  ftrong  empyreumatic  fcent  that  is  not  al- 
ways to  be  equally  removed  by  the  fame  means  as  the  putrid 
fmell,  but  remains  fometimes  very  prevalent  after  that  is 
taken  away. 

In  order  to  the  perfect  edulcoration  of  oils  there  are  con- 
fequently  two  kinds  of  foetor  or  ftink  to  be  removed  ;  viz.  the 
putrid,  and  the  empyreumatic  :  and  the  fame  means  do  not 
always  equally  avail  againft  both. 

The  putrid  fmell  of  rifh-oil  is  of  two  kinds  :  the  rancid, 
which  is  peculiar  to  oils ;  and  the  common  putrid  fmell, 
which  is  the  general  en"  eel:  of  the  putrefaction  of  animal 
fluids,  or  of  the  vafcular  folids,  when  commixed  with  aque- 
ous fluids. 

Fifh-oil  has  not  only  rancidity,  or  the  firft  kind  of  putrid 
fmells  peculiar  to  oils,  but  alfo  the  fecond  or  general  kinds; 
as  the  oil,  for  the  moft  part,  is  commixed  with  the  gelatinous 
humour  common  to  all  animals,  and  ionic  kinds  with  a  pro- 
portion of  the  bile  likewife;  and  thofe  humours  putrefying 
combine  their  putrid  fcent  with  the  rancidity  of  the  oil,  and, 
in  cafes  where  great  heat  has  been  ufed,  with  that  and  the 
empyreuma  alfo. 

The  reafon  of  the  prefence  of  the  gelatinous  fluid  in  fifh- 
oil  is  this:  that  the  blubber,  which  confifts  partly  of  adipofe 
veficles,  and  partly  of  the  membrana  cellulofa,  which  con- 

*  From  the  Tranfaflions  of  the  Society  for  the  Eneom ragement  of  Arts,  &  . 

vol.  xx.     So  far  back   as  the  year  ijbi  the  ibeiery  voted  him  a  bou 

one  hundred  pounds  for  this  communication,  though  they  did  not  publifli 

it  till  iSaz. 

tains 
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tain?  the  gelatinous  fluid,  is,  for  the  molt  part,  kept  .1  con- 
fidcrable  time  before  the  oil  is  feparated  from  it,  either  from 
the  want  of  convenient  opportunities  to  extract  the  oil,  or  in 
order  to  the  obtaining  a  larger  proportion  ;  as  the  putrid  ef» 
fervefcence  which  then  comes  on,  rupturing  the  veficles, 
makes  the  blubber  yield  a  greater  quantity  of  oil  than  could 
be  extracted  before  Inch  change  was  produced;  and  the  ve- 
hicles of  the  tela  cellulofa,  containing  the  gelatinous  matter, 
being  alio  burlt  from  the  lame  caul'e,  Inch  matter  being  then 
rendered  faponaceous  by  the  putrefaction,  a  part  of  it  mixes 
intimately  with  the  oil,  and  conftitutes  it  a  compound  of  the 
proper  oleaginous  parts  and  this  heterogeneous  fluid. 

The  prefence  of  the  bile  in  fifh-oil  is  occafioned  by  its 
beiag,  in  many  cafes,  extracted  from  the  liver  of  the  iifh  ; 
which  is  not  to  be  fo  profitably  done  by  other  means  as  by 
putrefaction  j  and  the  bile  being  confcquently  difcharged,  to- 
gether with  the  oil  from  the  veflels  of  the  liver  containing 
them,  combines  with  it,  both  from  the  original  faponaceous 
property  ot  bile,  and  from  that  which  it  acquires  bv  putre- 
faction. 

This  holds  good  particularly  of  the  cod-oil,  or  common 
train,  brought  from  Newfoundland,  which,  from  its  high 
yellow  colour,  vifcid  conflflence,  and  repugnance  to  burnings 
well  in  lamps,  manifefts  fenfibly  the  prefence  of  bile  and  the 
gelatinous  fluid;  which  latter,  by  the  faponaceous  power  of 
the  bile,  is  commixed  in  a  greater  proportion  in  this  than  in 
any  other  kind  of  fifh-oil. 

A  tendency  to  putrefy,  or  at  mod  but  in  an  cxtremelv  flow 
maimer,  is  not  an  abfolute  property  of  perfect  oils  in  a  fimple 
or  pure  ftate,  but  it  is  a  relative  property  dependent  upon 
their  accidental  contact  or  commixture  with  the  aqueous 
fluid.  This  is  evident  from  the  cafe  of  oils  concreted  into  a 
febaceous  form  ;  which  being  perfectlv  oleaginous  and  un- 
combined  with  any  water,  except  fuch  as  enters  into  their 
component  parts,  will  not  putrefy  unlefs  water,  or  fomething 
containing  it,  is  brought  in  contact  with  them.  But  the  fluid 
animal  and  molt  vegetable  oils  being  compounded  of  perfect 
oils  with  other  mixed  fubftances,  either  fub-oleaginous  or  ge- 
latinous, have  always  a  putrefeence  per  Je,  or  tendency  to 
putrefy,  without  further  admixture  of  aqueous  moifture.  This 
commixture  of  heterogeneous  matter  in  fifh-oil,  particularly 
of  the  gelatinous  fluid  and  bile,  gives  rife  to  a  further  princi- 
ple of  purification  than  Jimple  edulcaration,  or  the  removing 
the  fcetor  ;  for  the  prelence  of  fuch  humours  in  the  oil  ren- 
ders it  fubjeet  to  a  fecond  putrefeence  per  fe,  fuppofmg  the 
firft  corrected ;  makes  it  unfit  for  the  purpofe  of  the  woollen 

manufacture, 
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manufacture,  as  the  heat  through  which  this  is  in  fome  cafes 
employed  caufes  this  matter  to  contract  a  moft  difagreeable 
empyreuma.  It  alfo  prevents  its  burning  in  lamp?,  as  well 
from  its  vifcidity  as  from  the  repugnance  which  the  prefencc 
of  water  gives  to  all  oleaginous  matter.  It  is  therefore  ne- 
ceflary  to  free  the  oil  from  this  heterogeneous  matter ;  after 
which  it  can  be  fubject  only  to  the  rancid  putrefcence,  or 
that  which  is  proper  to  oils  as  fuch. 

The  fubftances  which  have  been  or  may  be  applied  to  the 
removing  or  preventing-  the  effects  of  putrefcence,  are,  acids, 
alkalies,  metallic  calces,  neutral  falls,  ethereal  and  eliential 
oils,  vinous  fpirits,  water,  and  air.  With  refpect  to  acids, 
though  they  mav  be  applied  with  effect  to  the  removal  or 
prevention  of  putrefaction  in  mixed  animal  and  vegetable  iub- 
ftances,  yet  thev  have  not  the  lame  efficacy  when  employed 
in  the  cafe  of  oils  ;  for  in  a  final!  proportion,  without  thefub- 
fequentaid  of  alkalies,  thev  rather  increafe  than  diminifh  the 
fcetor,  and  in  a  large  proportion  they  coagulate  the  oils,  and 
change  their  other  properties  as  well  as  their  confidence. 
Though  thev  might  therefore  be  employed  with  the  aiiilt- 
ance  of  alkalies,  yet,  requiring  a  more  expenfive  and  complex 
procefs,  and  not  being  moreover  necefiary,  as  the  fame  end 
may  be  obtained  bv  the  ufe  of  alkalies  only,  they  may  be 
deemed  improper  for  the  purification  of  animal  oils  for  com- 
mercial purpofes.  Alkaline  fubftances,  both  falts  and  earths, 
are  the  moft  powerful  inftrurnents  in  the  edulcoration  of  oils; 
but  as  their  action  on  putrid  oils,  and  the  method  of  apply- 
ing them  to  this  end,  are  not  the  fame  in  both,  it  is  proper 
to  confider  them  diftinetly. 

Of  alkaline  falts  it  is  the  fixed  kind  only  which  are  proper 
to  be  ufed  for  the  edulcoration  of  oils.  Fixed  alkaline  falts, 
in  a  diffolved  ftate,  being  commixed  with  putrefying  animal 
fubftances,  appear  to  combine  with  the  putrid  matter,  and, 
mixing  with  fome  of  the  principles,  form  inftantlv  volatile 
alkaline  falts.  On  the  lefs  putrid  they  feern  to  act,  afi>  r  their 
combination,  by  an  acceleration  of  the  putrefcent  action,  till 
they  attain  the  degree  which  produces  volatile  falts.  This 
is  evident  by  the  fenfible  putrid  ferment  and  fmell  which 
appear  after  their  commixture;  but  which  gradually  abating, 
the  oil  is  rendered  tweeter,  much  lighter  coloured,  and 
thinner. 

Their  great  ufe  in  the  edulcoration  of  fifh-oil  arifes  there- 
fore from  their  converting  fuch  parts  of  the  gelatinous  fluid 
and  bile  as  are  highly  putrefied  infiantly  into  volatile  falts, 
and  cauung  a  rapid  putrefaction  of  the  other  parts  ;  bv  whieh 
means  the  oil  is  freed  from  them  bv  their  diliipation.     They 

do 
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do  not,  however,  equally  act  on  the  parts  (if  the  oil  on  which 
the  empyreumatic  leent  depends,  unlefs  by  the  affiftanee  of 
heat;  for  when  they  are  commixed  with  the  <<ils  without 
heat,  in  proportion  as  the  putrid  fmell  diminifhes,  that  be- 
comes more  fenfibly  prevalent.  The  ultimate  action  of  lixi- 
viate falts  on  animal  oils,  except  with  refpeet  to  the  empy- 
reuma,  feems  to  be  the  lame  cither  with  or  without  the  me- 
dium of  heal ;  for  the  fame  urinous  and  putrid  I'mell,  gra- 
doal  diminution  of  the  colour,  and  foetid  feent,  happens  in 
one  cafe  as  in  the  other,  except  with  regard  to  the  accelera- 
tion of  the  changes  ;  and  fuch  falls,  where  the  purification 
is  required  to  be  made  in  a  great  degree,  are  a  necefiary 
means,  as  they  are  more  effectual  than  any  other  fubftance 
that  can  be  employed. 

The  ufe  of  lixiviate  falts  alone  is  not,  however,  the  mod 
expedient  method  that  can  be  puriued  for  the  edulcoration  of 
oils,  for  feveral  reafons.  If  they  he  tiled  alone,  cold,  in  the 
requifite  proportions,  they  coagulate  a  conBderable  part  of  the 
oil,  which  will  not  again  feparate  from  them  under  a  very 
great  length  of  time;  and  when  they  have  deftroyed  the  pu- 
trid feent,  a  ftrong  bitter  empvreumatic  lmell  remains.  The 
fame  inconvenience,  with  relation  to  the  coagulation  of  part 
of  the  oil,  refults  when  they  are  ufed  alone  with  heat.  The 
fuper-addition  of  common  fait  (which  rcfolves  the  coagulurn 
and  counteracts  the  faponaceous  power  of  the  lixiviate  fait, 
by  which  the  oil  and  water  are  made  to  combine)  is  there- 
fore necefiary ;  and  the  expenft  arifing  from  the  larger  pro- 
portion of  lixiviate  fait  requires  it  to  be  employed  it  no  other 
alkali  be  taken  in  aid,  and  renders  the  junction  of  alkaline 
earths  with  it  extremely  proper  in  the  edulcoration  of  oils  for 
commercial  ufes.  Lime  has  alio  an  edulcoraiive  power  on 
animal  oils;  but  it  has  alio  fo  ftrong  a  coagulative  action, 
that  the  addition  of  a  large  proportion  of  alkaline  falts  be- 
comes, when  it  is  ufed,  necefiary  to  reduce  the  concreted  oil 
to  a  fluid  Hate  ;  and  therefore  this  fubftance  alone  is  not 
proper  for  that  purpofe.  The  combination  of  lixiviate  fait 
with  lime,  or  the  folutipn  commonlv  called  foap-lve,  has  an 
effectual  edulcorative  action  on  foetid  oils  :  but  it  makes  a 
troublefome  coagulation  of  part  of  the  oil  if  no  common  fait 
be  emplovcd,  and  muft  be  u!cd  in  fuch  large  proportion,  if 
no  ulkaline  earth  be  added,  as  renders  the  method  too  ex- 
pen  five. 

Lime  has  a  power  of  combining  with  and  abforbing  the 
putrid  parts  of  the  gelatinous  fluid  and  bile  when  commixed 
with  oil,  and  effects,  either  with  or  without  heat,  a  confi- 
dcrable  edulcoration  of  foetid  oils;  but  it  combines  fo  ftrongly 

with 
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with  them,  either  cnld  or  hot,  that  the  feparation  is  difficult 
to  be  effected  even  with  the  addition  of  brine;  and  the  01  i, 
when  a  large  proportion  of  it  is  ufed,  can  fcarcely  be  at  all 
brought  from  its  concreted  to  a  fluid  ftate  but  by  an  equiva- 
lent large  proportion  of  lixiviate  fait :  the  ufe  of  lime,  there- 
fore, alone  is  improper,  or  even  in  a  great  proportion  with 
other  ingredients.  But  when  only  a  letter  degree  of  edulco- 
ration  is  required,  a  moderate  quantity,  conjoined  with  an 
equal  or  greater  weight  of  chalk,  which  affifts  its  feparation 
from  the  oil,  may,  on  account  of  its  great  cheapnefs,  be  em- 
ployed very  advantageouflv  :  it  will  in  this  cafe  admit  of  pre- 
cipitation from  the  oil  by  the  addition  of  brine.  It  may  be 
alio  expedientlv  ufed  when  lixiviate  fait  is  employed  with 
heat  for  the  mod  perfect  purification  of  oils;  for  it  will  in 
that  cafe  give  room  for  the  diminiuiing  of  the  quantity  of  lix- 
iviate fait,  though  the  proportion  be  neverthelefs  fo  retrained 
as  not  to  exceed  what  the  proportion  of  lixiviate  fait  ( jutt  re- 
quifite  tor  the  edulcoration)  can  feparate  from  the  oil. 

Chalk  has  an  abforbkig  power  fimilar  to  lime,  but  in  a  lefs 
degree,  on  the  putrid  fubitance  of  oil :  it  doe?  not,  however, 
combine  fo  ftronglv  with  the  oil  as  to  retift  feparation  in  the 
fame  manner,  and  is  therefore  very  proper  to  be  conjoined 
either  with  lixiviate  falts  or  lime,  as  it  renders  a  lefs  quantity 
of  either  fufficient,  and  indeed  contributes  to  the  feparation 
of  the  oil  from  them. 

Magnefia  alba,  or  the  alkaline  earth,  which  is  the  bafis  of 
the  fal  catharticus,  and  the  lingular  earth  which  is  the  ba£s 
of  alum,  both  have  an  edulcorating  power  on  foetid  oils,  but, 
like  lime,  have  too  ftrong  an  attraction  wiih  them  to  be  ie- 
parated  fo  as  to  admit  of  the  reduction  of  the  oil  from  the 
concreted  ttate  to  which  they  reduce  it;  and  therefore,  as 
they  are  not  fuperior  in  efficacy  to  lime  and  chalk,  but  much 
dearer  or  more  difficult  to  be  obtained,  they  may  be  rejected 
from  the  number  of  ingredients  that  are  proper  for  the  puri- 
fying of  oils,  with  a  view  to  commercial  advantages. 

Sea  fait  has  an  antifeptic  power  on  the  mixed  fohd  parts  of 
animals;  but  ufed  alone,  or  diffolved  in  water,  it  does  not 
appear  to  leffen  the  putrid  fcetor  of  oils,  but,  on  the  contrary, 
rather  increafes  it.  If  after  their  commixture  with  it  they 
are  fubjeeted  to  heat,  it  rather  depraves  than  improves  the 
oils;  but  though  by  its  own  immediate  action  on  them  it 
conduces  fo  little  to  the  edulcoration  of  oils,  yet  it  is  a  me- 
dium for  the  feparation  of  water  and  the  alkaline  fubftances 
requifite  to  be  employed  to  that  end.  It  is  of  great  utility  in 
the  edulcorative  procefies ;  for  when  alkaline  falts  or  earths 
combine  with  the  water  neceffary  to  their  action  on  the  oils, 

or 
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or  tbemfeives  form  coagulums  or  corrections  with  it,  a  fofu- 
tion  of  (kit  will  loofen  the  bond  and  diflblve  tin.-  clofe  union  ; 
fo  that  the  oil  being  feparated  will  float  on  the  aqueous  fluid, 
while  the  earth,  it  any  be  in  the  mixture,  will  be  precipitated 

and  (ink  clofe  together  to  the  bottom  of  the  containing  veflcl. 
Sal  catharticus,  glauher  fait,  nitrum  vitriokitum,  tartar, 
and  other  neutral  falts,  though  they  counteract  putrefaction 
in  the  mixed  or  folid  parts  of  animals,  feem  to  have  little 
effect  on  oils  with  refpect  to  their  edulcoration,  and  cannot 
therefore  be  ranked  amonglt  the  fubftances  proper  to  be  ufed 
for  that  purpofe. 

Lead  reduced  to  the  (late  of  a  calx,  either  in  the  form  of 
minium  or  litharge,  has  a  ftrong  edulcorative  power  on  foetid 
oils,  And  is  indeed  applied  to  that  end,  with  refpedt  to  one 
kind  of  vegetable  oil,  for  a  very  bad  purpofe,  confidering  its 
malignant  qualities  on  the  human  body. 

In  the  cafe  of  train-oil,  which  will  fcarcely  ever  be  confl- 
dered  among  the  eiculent  kinds  in  this  country,  the  fame 
objection  againfl  its  ufe  would  not  lie;  and  employed  either 
with  or  without  heat,  it  is  a  powerful  abforbent  both  of  the 
putrid  and  empvreumatic  parts  that  occafiou  the  fcetor. 

As,  however,  there  may  be  fomc  prejudice  againft  its  ufe 
even  in  any  wav,  and  as  it  is  not  absolutely  necefiary,  I  have 
not  given  it  a  place  among  the  ingredients  of  the  proceffes  I 
recommend. 

The  ochrous  earth  of  iron,  commonly  called  red  ochre,  has 
an  abforhins;  power  on  the  putrid  parts  of  oil,  but  combines 
fo  (trono.lv  that  the  feparation  is  tedious  even  with  the  addi- 
tion of  brine  :  if,  neverthelefs,  it  is  added  when  chalk  and 
lime  have  been  lome  time  commixed  with  the  oil,  as  in  pro- 
cefs  the  firft,  it  will  promote  the  edulcorative  intention,  and 
will  fubfide  along  with  them ;  and,  as  it  has  fome  advantage 
without  inereafing  the  expenfe,  unlefs  in  the  moft  inconsi- 
derable degree,  its  ufe  may  be  expediently  admitted  in  that 
procefs. 

Eflential  and  ethereal  oils  are  applicable  to  the  prevention 
of  putrefaction  in  the  mixed  and  folid  parts  of  vegetables, 
but  are  not  fo  to  the  edulcoration  of  foetid  oils ;  and  if  they 
had  the  defired  effect,  they  would  not,  on  account  of  their 
price,  anfwer  the  commercial  end,  unlefs  the  due  effect  was 
produced  by  adding  them  to  the  oils  in  a  very  fmall  quantity. 

The  fame  holds  cjood  of  fpirits  of  wine  as  of  eflential  and 
ethereal  oils,  both  with  refpect  to  their  efficacy  and  the  ex- 
penfe. 

Water  has  an  edulcorative  action  on  foetid  oils  by  carrying 
off  the  moft  putrid  parts  of  the  gelatinous  fluid  or  bile,  in 

which, 
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which,  as  was  above  explained,  the  principal  foetor  fefides, 
if  the  quantity  added  be  large,  and  an  intimate  commixture 
be  made  of  them  bv  ftirring  them  together  for  a  considerable 
time  :  this  onlv  partially  removing  thofe  heterogeneous  pu- 
trefcent  fubftances,  the  remaining  part  loon  acquires  the  fame 
Itate,  and  the  oil  again  grows  foetid,  though  not  to  the  fame 
decree  as  before. 

Water  is,  however,  a  neceffarv  medium  for  the  action  of 
falts  and  the  feparation  of  alkaline  earths  and  calces  of  metals 
when  they  are  employed  for  the  eduleoration  of  oils,  as  will 
appear  from  a  confederation  of  my  proceffes. 

.Air  edulcorates  oil  by  carrying  off  the  moft  putrid  parts, 
which  are  neeeffarilv  extremely  volatile.  It  may  be  made 
to  act  on  them  either  by  ilmple  expofure  of  them  to  it  with 
a  large  extent  of  furface,  or  by  forcing  it  through  them  by 
means  of  ventilators,  as  has  been  practifed  bv  fome  dealers; 
but  is  now,  I  believe,  neglected  on  account  of  their  finding 
the  improvement  of  oils  bv  it  not  adequate  to  the  trouble,  as 
the  gelatinous  matter  and  bile,  not  reduced  to  a  certain  de- 
gree of  putrefaction,  being  left  behind,  putrefy  again  to  nearly 
The  lame  degree  as  before. 

It  appears  from  thefe  feveral  obfervations,  that  the  cheapeft 
ingredients  which  can  be  ufed  for  the  eduleoration  of  train- 
oils  are  lime  and  chalk,  which  may,  with  the  addition  of  a 
proper  quantity  of  folution  of  fea  fait  or  brine,  be  made  to 
procure  a  feparation  of  them  from  the  oils,  according  to  pro- 
cefs  the  firft,  fo  as  to  anfwer  for  fome  purpofes;  that  the  lix- 
iviate fait  is  the  moft  powerful  purifier  of  oils,  and,  with  the 
affiftance  of  chalk  and  brine,  will,  without  heat,  according 
to  procefs  the  fecond,  effect  a  very  considerable  degree  of 
eduleoration  ;  and  that  lixiviate  fait  ufed  with  heat,  with  the 
addition  of  lime  and  chalk,  to  fave  a  part  of  the  quantity 
which  would  otherwife  be  neceffarv,  and  of  brine  to  procure 
a  quick  feparation,  will  perform  an  eduleoration  fuffieient  for 
all  commercial  purpofes,  according  to  procefs  the  third;  but 
that  calcined  lead  and  the  ochrous  earth  of  iron  may,  per- 
haps, be  applied  in  fome  cafes  with  advantage,  where  the  oil 
is  not  defigned  for  efculent  ufe. 

PROCESS   THE   FIRST. 

For  par'ifj'ing  Fijh- Oil  in  a  moderate  Degree,  and  at  a  very 
little  Expenfe. 

Take  an  ounce  of  chalk  in  powder,   and   half  an  ounce  of 

lime  flaked  by  expofure  to  the  air;  put  them  into  a  gallon 

of  Sinking  oil,  and,  having  mixed  them  well  together  by 

6  ftirring. 
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ftiiring,  add  half  a  pint  of  water,  and  mix  that  alfo  with 
them  by  the  tame  means.  When  they  have  flood  an  hour 
or  two,  repeat  the  furring,  and  continue  the  lame  treatment 
at  convenient  intervals  for  two  or  three  day.- ;  after  which 
fuperadd  a  pint  and  a  half  of  water  in  which  an  ounce  of  fait 
is  dilfolved,  and  mix  them  as  the  other  ingredients,  repeat- 
ing the  flirring,  a^  before,  for  a  day  or  two.  Let  the  whole 
then  ftand  at  reft,  and  the  water  will  fink  below  the  oil,  and 
the  chalk  fubfide  in  it  to  the  bottom  of  the  veffel.  The  oil 
will  become  clear,  be  of  a  lighter  colour,  and  have  eonfider- 
ablv  lefs  fmell,  but  will  not  be  purified  in  a  manner  equal  to 
what  is  effected  by  the  other  procefles  below  given  ;  though, 
as  this  is  done  with  the  expenfe  of  only  one  ounce  of  fait,  it 
may  be  pracTtifed  advantageoufly  for  manv  purpofes,  efpccially 
as  a  preparation  for  the  next  method,  the  operation  of  which 
will  be  thereby  facilitated. 

PROCESS  THE   SECOND. 

To  pitr'ify,  19  a  great  Degree,  Fijb-Oil  ivilboul  Heal. 

Take  a  gallon  of  crude  (linking  oil,  or  rather  fnch  as  has 
been  prepared  as  above  mentioned,  and  add  to  it  an  ounce 
of  powdered  chalk:  ftir  them  well  together  feveral  times,  as 
in  the  preceding  procefs,  and,  after  they  have  been  mixed 
fome  hours,  or  a  whole  day,  add  an  ounce  of  pearl-afhes 
diffolved  in  four  ounces  of  water,  and  repeat  the  flirring  as 
before.  After  they  have  been  fo  treated  for  fome  hours,  put 
in  a  pint  of  water  in  which  two  ounces  of  fait  are  diffolved, 
and  proceed  as  before :  the  oil  and  brine  will  feparate  on 
ftanding  fome  days,  and  the  oil  will  be  greatly  improved  both 
in  fmelT  and  colour.  Where  a  greater  purity  is  required,  the 
quantity  of  pearl -aflies  mult  be  increafed,  and  the  time  before 
the  addition  of  the  fait  and  water  prolonged. 

If  the  fame  operation  is  repeated  feveral  times,  diminifhing 
each  time  the  quantity  of  ingredients  one-half,  the  oil  may- 
be brought  to  a  very  light  colour,  and  rendered  equally  fweet 
in  fmell  with  the  common  fpermaceti  oil. 

By  this  procefs  the  cod-oil  may  be  made  to  burn ;  and, 
when  it  is  fo  putrid  as  not  to  be  fit  for  any  ufe,  either  alone 
or  mixed,  it  may  be  fo  corrected  by  the  firft  part  of  the  pro- 
cefs as  to  be  equal  to  that  commonly  fold  :  but  where  this 
procefs  is  practifed  in  the  cafe  of  fuch  putrid  oil,  ufe  half  an 
ounce  of  chalk  and  half  an  ounce  of  lime. 


PROCESS 
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PROCESS   THE   THIRD. 

To  purify  Vifh-Oil  witb  the  Affijiance  of  Heat,  where  the 
greateji  Purity  is  required,  and  particularly  far  the  tyyol- 
ten  Manufacture. 

Take  a  gallon  of  crude  {linking  oil,  and  mix  with  it  a 
quarter  of  an  ounce  of  powdered  chalk,  a  quarter  of  an  ounce 
of  lime  flaked  in  the  air.  and  half  a  pint  of  water;  ftir  them 
together,  and,  when  they  have  hood  fome  hours,  add  a  pint 
of  water  and  two  ounces  of  pearl-afhes,  and  place  them  over 
a  fire  that  will  juft  keep  them  fimmering,  till  the  oil  appears 
of  a  light  amtar  colour,  and  has  loll  all  fmell,  except  a  hot, 
greafy,  foap-like  (cent.  Then  fupcradd  half  a  pint  of  water 
in  which  an  ounce  of  fait  has  been  diiTolved  ;  and  having 
boiled  them  half  an  hour,  pour  them  into  a  proper  veiTel, 
and  let  them  (land  till  the  feparation  of  the  oil,  water,  and. 
lime  be  made,  as  in  the  preceding  procefs.  Where  this  ope- 
ration is  performed  to  prepare  oil  for  the  woollen  manufac- 
ture, the  fait  may  be  omitted  ;  but  the  feparation  of  the  lime 
from  the  oil  will  be  flower,  and  a  longer  boiling  will  be  ne- 
celTary. 

If  the  oil  be  required  yet  more  pure,  treat  it,  after  it  is  fe- 
parated  from  the  water,  &c.  according  to  the  fecond  procefs, 
with  an  ounce  of  chalk,  a  quarter  of  an  ounce  of  pearl-afhe^ 
and  half  an  ounce  of  fait. 

Obfervations  on  Procefs  the  Firf}. 

This  procefs  may  be  performed  on  any  kind  of  fifh  or  feal- 
oil  that  is  putrid  and  {linking,  and  will  improve  it  in  fmell, 
and  generally  render  the  colour  lighter,  if  previoufly  dark  and 
brown  :  it  will  alfo  conduce  to  render  thefe  oils  fitter  for 
burning,  which  are,  in  their  crude  (late,  faulty  in  that  point; 
but  it  will  not  meliorate  them  to  the  full  degree  thev  admit 
of  even  without  heat,  and  (hould  therefore  be  pradtifed  when 
Only  a  moderate  improvement  is  required. 

Secondly,'  When  the  oil  is  taken  off  from  the  dregs  and 
brine,  the  dregs  which  fwim  on  the  brine  fhoukl  be  taken  oft" 
it  alfo,  and  put  into  another  veiTel  of  a  deep  form;  and  on 
(landing,  particularly  if  frefh  water  be  adcled  and  ftirred  with 
them,  nearly  the  whole  remaining  part  of  the  oil  will  fepa- 
rate  from  the  foulnefs :  or,  to  fave  this  trouble,  the  dregs, 
when  taken  off,  may  be  put  to  any  future  quantity  of  oil 
that  is  to  be  edulcorated  by  this  method,  which  will  aniwer 
the  lame  purpofe. 
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Observations  on  Procefi  the  Third. 

Fir/7,  Thi?  is  moll  advantageoufly  performed  on  train -oil, 
called  vicious  whale-oil  :  and  the  more  putrid  ami  foul  it  may 
be,  the  greater  will  be  the  proportionable  improvement,  elpe- 
riallv  it  there  be  no  mixture  of  the  other  kinds  of  ii(h-oils, 
particularly  the  leal,  which  do  not  admit  of  being  edulco- 
rated perfecllv  by  means  of  heat,  but  require;  other  method-  : 
but  when  the  vicious  oil  is  pure  from  admixture  of  others, 
however  {linking  it  may  he,  the  bad  tmcll  will  be  removed 
by  this  procefs  duly  executed,  and  the  brown  colour  changed 
to  a  verv  light  amber  ;  and  thvle  qualities  will  he  much  more 
permanent  in  this  than  in  anv  crude  oil,  as  it  will  not,  from 
the  decree  of  purity  to  which  it  is  brought,  be  fubjecr.  to 
putrefy  again  under1  a  great  length  of  time,  whether  it  be 
kept  open  <>r  in  clofe  veffels. 

The  oil  in  this  ltate  will  burn  away  without  leaving  the 
leaft  remains  of  ioulncfs  in  the  (amp  ;  and,  being  rendered 
more  fluid  than  before,  will  go  further,  when  ufed  in  the 
woollen  manufacture,  than  any  other  kind,  and  will  be  much 
more  eafily  icoured  from  the  wool. 

If.  ne\  trthelefs,  there  be  anv  branches  of  the  woollen  ma- 
nufacture which  require  the  ufeof  a  more  thick  and  unctuous 
oil,  this  may  be  rendered  fo  by  the  addition  of  a  proper  quan- 
tity of  tallow  or  fat,  of  which  a  certain  proportion  will  per- 
fectly incorporate  with  the  oil,  the  fluidity  and  tranfparency 
being  ft'ilf  preferved,  as  well  as  all  the  other  qualities  that 
render  it  fuitable  to  the  intended  purpoie.  This  may  be  molt 
beneficially  done  by  adding  a  proper  quantity  of  the  refufe 
greafc  of  families,  commonly  called  kitchen  hurl",  which  being 
put  to  the  oil,  when  moderately  heated,  will  immediately  dif- 
folve  in  it,  and  let  fall  alio  its  impurities  or  foulnefs  to  the 
bottom  of  the  vefiel,  and  render  the  purified  admixtme  a 
confiderable  faving  to  the  manufacturers. 

Sccondlj,  The  different  qualities  and  difpofitions  of  dif- 
ferent parcels  of  vicious  oil  with  refpect  to  edulcoration  render 
various  proportions  necellarv  of  the  ingredients  to  he  ufed. 
The  quantities  dated  in  the  above  procefs  are  the  leaft  which 
will  effect  the  end  in  general,  and  frequently  greater  will  be 
required;  but  this  may  always  be  firft  tried:  and  if  it  be 
lound,  after  lix  or  eight  hour-  iimmering  of  the  mixture, 
that  no  gradual  improvement  is  making  in  the  imell  and  co- 
lour, but  that  the  oil  continues  the  fame  in  thofe  particulars, 
and  remains  alio  mixed  with  the  chalk  and  lime,  and  in  a 
thick  turbid  ltate,  a  fourth  or  third  part  of  the.  firft  quantity 
of  pearl-allies  lhould  be  added,  and  the  fimmering  continued 
1  *  till 
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till  the  oil  be  perfecl.  As  the  quantity  of  the  water  is  lef- 
fened  by  the  evaporation,  it  is  neeefiary  to  make  fre(h  addi- 
tions from  time  to  time,  that  there  may  be  always  nearly  the 
original  proportion. 

Thirdly,  If  it  be  inconvenient  to  give  the  whole  time  of 
boiling  at  once,  the  fire  may  be  fuftered  tS  go  out  and  be  re- 
kindled at  anv  dittance  of  time;  and  if,  in  luch  cafe,  a  fmaU 
proportion  of  pearl-allies  dilTolved  in  water  be  added,  and  the 
mixture  feveral  times  ltirrcd  betwixt  the  times  of  boiling,  it 
will  facilitate  the  operation.  The  time  of  boiling  may  be 
alfo  much  (hortened,  if  the  chalk,  lime,  and  pearl-ahhes,  be 
added  for  fome  days  before,  and  the  mixture  frequently  ftittetf. 

PROCESS  THE   FOURTH;, 

Which  may  he  praElifed  alone  in/lead  of  Procefs  the  Fir/I,  as 
it  will  edulcorate  and  purify  Fi/h-Oil  to  a  conjiderable  De- 
gree, fo  as  to  anfwer  viojl  Purfofes,  end  for  Procefs  the 
Third,  when  the  whole  is  performed. 

Take  a  gallon  of  crude  ftinking  oil,  and  put  to  it  a  pint 
of  water  poured  oft"  from  two  ounces  of  lime  flaked  in  the 
air;  let  them  fland  together,  and  ftir  them  up  feveral  times 
for  the  firft  twenty-four  hours ;  then  let  them  ftand  a  day, 
and  the  lime-water  will  fink  below  the  oil,  which  mull  be 
carefully  feparated  from  them.  Take  this  oil,  if  not  fuffi- 
ciently  purified  for  your  purpofe,  and  treat  it  as  directed  in 
Procefs  the  Third,  diminishing  the  quantity  of  pearl-afhes  to 
one  ounce,  and  omitting  the  lime  and  chalk. 

Robert  Dossie*. 


XXI.   On  Painting,     By  Mr.  E.  Dayes,  Painter. 

Essay  IX. 

On  Style. 

Nor,  whilil  I  recommend  the  ftudying  the  art  from  artifts,  can  I  be  fup- 
pofed  to  mean  that  nature  is  to  be  neglected.  Sir  Jcjbua  Reynolds. 

L  ERFECTION  in  painting  requires  that  the  choice,  the 
imitation  and  execution  be  directed  to  the  fame  idea :  this 
only  can  produce  a  perfect  unity,  in  the  whole  work.  It 
will  appear  defective  in  proportion  as  it  is  deprived  of  a 
union  of  thefe  qualities;  as  that  which  polTeiTes  the  feweft 

*  The  dregs  remaining  after  the  fundry  procefles  above  mentioned  will 
form  an  excellent  manure,  as  has  been  fmce  noticed  in  Dr.  Hunter's 
Georgic^.l  ElTays. 

I  2  faults 
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faults  will  ever  be  Ihe  molt  perfect  work.  Hence  the  found  - 
ai  ion  ol  a  rational  inquiry  alter  excellence  in  art;  tor  he  who 
wiflies  to  examine  a  picture  nicely  ot  critically,  mutt  make 
himfelf  acquainted  with  the  lirlt  idea,  or  general  intention  of 
the  whole,  then  of  each  part  Separately,  considering  them  in 
theinfelves  a-  relative  to  each  oilier  ami  to  the  whole. 

An  inquiry  after  the  different  ftvles  ol  painting  would  na- 
turally lead  to  a  hifiorv  of  the  art  itfelf;  but  as  that  is  a  fub- 
iecl  that  has  been  lo  frequently  handled,  we  (lull  only  touch 
i'o  far  on  it  as  may  immediately  anlwer  our  purpofe. 

The  fo  much  boaltcd  critic-inns  on  the  works  of  the  an- 
tients,  which  are  to  be  found  in  various  authors,  can  be  but 
little  depended  on,  though  often  dreflcd  up  in  the  technical 
phrafes  of  art;  becaufe  the  ftrongefl  language  will  alwaxs  be 
xifed  on  the  molt  extraordinary  occafion,  but  the  advantage 
rcfulting  to  the  reader  will  depend  on  the  capacity  of  the 
writer. 

All  difcuffion  at  prefent  on  works  that  have  ceafed  to  exift 
for  near  2000  years  would  be  onlv  lofs  of  time,  as,  from 
want  of  reference,  they  could  not  tend  lo  illultrate  any  one 
rule  of  art.  Such  inquiries  may  ferve  to  amulc  the  idle,  but 
will  not  tend  in  the  kail  to  benefit  the  artilt. 

No  one  can  deny,  however  humiliating  the  thought  may 
be,  that  we  are  indebted  to  the  Greeks  for  fome  of  the 
fine  ft  forms  at  prefent  in  art.  Many  have  attributed  their 
fuperior  powers  to  the  climate:  but  we  ought  rather  to  afcribe 
them  to  the  freedom  they  enjoyed,  and  the  wifdom  of  their 
initiators  ;  not  forgetting  their  enthufiafm  for  beauty,  which 
they  confidered  as  a  gilt  of  the  gods;  and  that  with  thein 
men  were  more  valued  for  their  perfonal  merit  than  for  the 
wealth  they  poffefied.  The  happy  Grecian  might  fit  himfelf 
down  contented  in  his  poverty,  knowing  it  was  not  thought 
difreputable,  and  that  his  abilities  would  prove  a  fufficient 
paflport  to  fociety  and  to  the  highelt  honours.  The  modern 
artift  is  folicitous  of  making  money,  knowing  it  is  now  the 
lirlt  ted  of  his  abilities  in  the  opinion  of  the  world,  and  a 
flroncer  recommendation  than  wifdom.  Hence  the  nobler 
energies  of  the  foul  are  weakened  ;  and  from  want  of  the 
ftron<>er  motive,  honour,  the  love  of  fame  finks  into  the  bafe 
and  felfifh  defire  of  wealth.  This  has  induced  the  weak  and 
pufillanitrous  to  apply  to  the  arts ;  and  as  they  afpire  after 
nothing  but  intereft,  they  arc  unacquainted  with  thofe  fub- 
lime  conceptions  the  arts  require. 

The  Phoenicians  are  believed  nut  to  have  carried  the  arts 
to  any  great  degree  of  perfection.  To  be  fufficicntly  well  for 
the  purpofe  of  exportation  would  be  the  utmoft  that  would 

be 
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paired;  and  perhaps  their  merchants  would  not  he  in- 
clined to  rifle  much  on  articles  the  buyers  of  which  would  be 
the  wealthy,  and  often  the  iunorant.  What  might  be  requi- 
site for  the  purpoie  of  ornament  would  be  more  likely  to  be 
lhowy  than  juft. 

The  Romans  appear  to  have  encouraged  the  arts  as  a  means 
of  adding  to  their  pride,  and  of  feeding  their  vanitv.  As  a 
people,  thev  are  rather  to  he  viewed  at  adiiiance;  their  cha- 
racter is  too  fcltifh  and  oppretlive  to  invite  to  an  intimacy. 
Tlie  beft  works  produced  among  the  Romans  from  Auguftus 
to  Trajan  are  juftlv  held  to  be  of  Grecian  workman  (hip. 

It  is  always  more  eafy  to  imitate  the  ftvle  than  the  reafon- 
uid  feience  of"  the  original :  hence  thole  who  fucceeded 
the  earlv  Greeks  failed  by  degrees  in  the  mod  eilential  parts; 
which  may  account  for  that  fort  of  -mechanical  harfhnefs,  and 
often  want  of  elegance,  obfervable  in  fome  of  the  works  called 
Roman. 

We  have  no  ritrht  to  look  for  true  tafte  among  a  people 
who  could  drag  their  captives  at  their  chariot  wheels,  or 
(laughter  them  in  theatres.  Thev  appear  to  have  preferred 
pomp  and  (how,  "  barbaric  pearl  and  gold,"  to  true  tafte  ; 
and  exhibit  a  picture  of  gaudy  and  well-diiciplined  barbari- 
ans. A  nation  which  places  the  (irft  reputation  on  aims  or 
war,  will  never  have  a  higher  eltetin  for  the  peaceable  pro- 
tefl'or  of  delicti  than  a  Spartan  or  Roman.  Many  of  their 
molt  renowned  works  are  recommended  more  to  notice  on 
account  of  their  richnefs  than  beauty,  as  Nero's  golden  pa- 
laces, £vc.  Pomp  and  luxury  was  their  object;  and  they  fell 
into  the  common  error  of  ignorance,  that  of  augmenting  the 
matter  ini'tead  of  improving  the  form  *. 

Among  the  moderns,  eve-y  country  that  has  formed  a 
khool  appears  to  have. had  a  caule  for  its  ftvle  in  its  national 
character.  The  gravity  ot  the  Florentines  and  Romans  might 
require  that  juftnefs  and  truth  of  form  which  thev  fa w  in  the 
antique  ftatues.  The  Venetians,  a  wealthy  and  gay  people, 
would  delight  in  magnificence  from  their  commerce  with  the 
Eaft ;  and  painting  for  the  rich  and  luxurious  would  necef- 
iariiy  introduce  fplendour  and  brilliancy  of  colour,  with  pro- 
ceffions,  feafts,  e'ec.  The  Flemith  and  Dutch  were  content 
with  fuperricial  or  general  reprefentations  of  things.  Of  tile 
French,  the  beft  matters  have  fought  perfection  in  the  Roman 
fchool ;  while  others,  complying  with  the  national  love  for 
fplendour,  have  fought  perfection  by  buftle  and  (how.  Of 
our  own  nation,    the  love  of  locality  and  portraiture  may  be 

■  Tn  point  of  order,  the  Phoenicians  fhould  precede  the  Grecians ;  buc 
X  have  paid  no  attention  to  chronological  arrangement, 

1 3  faid 
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faid  ftrongly  to  mark  the  amor  fa'ruv,  and  to  exhibit  their 
charity  and  love  for  each  other. 

A  knowledge  of  the  different  flvles  is  abfolute.lv  neeeffarv 
to  enable  us  to  think  deeply  and  freely.  No  man,  however 
gre.it  his  powers,  was  ever  capable  of  fubfilling  on  his  own 
itock  :  the  more  wide  the  field  of  inquiry,  the  more  we  in- 
creafe  our  knowledge,  and  quicken  and  enlarge  our  ideas. 
We  cannot  doubt  that  M.  Angelo  and  Raphael  poflefled  all 
the  knowledge  of  art  difcovered  in  their  time.  'Tis  our  duty 
to  live,  as  it  were,  amidft  the  great  works  of  art,  that,  by 
enriching  cur  minds,  we  may  be  able  to  produce  fomething 
great  and  noble  of  our  own.  This  is  the  true  fpirit  of  imita- 
tion, and  which  we  may  continue,  without  fear  of  its  doing 
us  an  injury,  from  infancy  till  we  arrive  at  the  fulled  ltate  of 
vigour. 

By  (tvle  as  well  as  manner  we  are  enabled  to  judge  if  a 
picture  be  the  work  of  a  certain  matter;  for,  (liould  we  re- 
main doubtful  from  the  former,  a  reference  to  the  penciling 
may  determine  the  point.  For,  as  in  writing  or  Ipcaking 
we  iliall  generally  dilcovcr  in  perfons  a  fondnefs  for  certain 
phrafes,  or  a  peculiar  turn  or  connection  of  their  fentences, 
by  which  their  ftyle  may  be  known  :  fo  in  painting  we  (hail 
difcover  fomc  favourite  part  forced  on  the  eve;  or  thought, 
attitude,  or  habit  occur,  which  damps  the  mailer's  ft  vie. 
Every  one  will  poiTefs  more  or  lcls  of  the  ftyle  and  manner  of 
the  mafter  or  fchool  from  which  he  comes.  Raphael,  in  his 
oil  pi&iires,  never  wholly  got  rid  of  that  litllenefs  of  ftyle  de- 
rived from  Peruoino. 

To  inlure  a  good  ftyle  we  muft  early  habituate  ourfelves  to 
contemplate  noble  works  of  imagination.  This,  it  connected 
with  a  viuorous  mind,  a  lively  fancy,  a  ftrong  memory,  and 
good  tudgmentj  will  be  attended  with  fuceels.  That  thole 
qualities  are  neeeffarv  to  enable  us  to  form  a  good  ftyle,  is 
certain  ;  for  by  the  imagination  we  conceive  images,  and  if 
the  impreflions  be  clear  the  ftyle  will  be  fo  too.  Rut  (liould 
the  images  h<:  faint  and  imperfect,  the  ftyle  will  partake  of 
thefe  defects.  For  it  cannot  be  denied  that,  as  the  painter 
is  affected  himfelf,  in  the  lame  decree  will  lie  move  the  fpec- 
tator.  Hence,  if  the  mind  be  dull,  and  indifpofed  to  receive 
clear  and  dittinct  ideas  of  things,  the  ftyle  will  be  ftiffaml 
heavy;  or,  if  the  images  be  irregular  and  difordercd,  the 
work  will  be  perplexed  and  confuted.  It  appears  to  follow 
of  courie,  that  a  lively  fancy  will  be  accompanied  with  a 
happy  memory:  through  this  we  are  fupplied  with  the  yafl 
trcafures  of  art  and  nature  ;  for  without  a  large  ftock  of  images 
we  thai!  never  Le  able  to  diverlify  our  works  in  the  way  va- 
riety 


On  Painting*  1T9 

rietv  demands,  and  thev  would  appear  infipid  from  the  too 
frequent  return  of  the  fame  ideas.  But,  unlefs  all  this  be  ac- 
companied bv  a  good  judgment,  the  imagination  will  riot  at 
the  expenfe  of  reafon,  and  we  Audi  never  poflefs  a  found  and 
accurate  ftvle.  Hence  it  is  that  we  often  confound  genius 
with  an  active  imagination,  not  recollecting  that  excels  is 
not  its  character,  and  that  the  more  we  crowd  with  incidents 
the  more  we  weaken;  and  that,  like  great  talkers,  wc  may 
be  had  orators. 

We  mall  now  proceed  to  defcribe,  in  the  beft  wav  we  can, 
the  characters  of  the  various  ft  vies.  Tafte  and  ltyle  differ  from 
each  other;  the  former  applving  to  our  choice  of  objects, 
while  the  latter  appears  to  arife  from  our  mode  of  treating 
them,  or  the  augmenting  certain  parts  and  deprefling  others, 
as  in  the  figures  of  M.  Angelo,  in  which  we  fee  the  convex 
lines  raifed  fo  much  as  to  give  them  a  mufcular  and  gigantic 
air;  by  attempting  which  many  of  his  imitators  have  often 
loft  the  eflential  character  of  the  object.  We  lav  "  the  great 
ftyle  of  Raphael's  drapery/'  not  merely  on  account  of  the 
calling  of  the  folds,  which  mows  tqjie,  but  from  his  drop- 
ping the  minute  parts,  and  taking  only  thofe  eflential  to  the 
great  character  in  painting.  The  artiits  who  have  fought  the 
great  ltyle  have  purfued  the  above  conduct;  that  js,  have  at- 
tended to  the  great  and  eflential  character,  while  thofe  who 
have  forced  the  trifling  parts  on  the  eye  have  formed  a  mean 
or  little  one.  The  ereat  ftvle  requires  the  human  face,  the 
other  includes  the  wrinkles  and  other  marks  of  the  infirmi- 
ties of  nature. 

Sublime  Style. 

The  fuhlime  ftvle  is  by  many  connected  with  a  certain 
degree  of  intemperance  and  excefs.  The  attempts  of  filch 
may  juitlv  be  termed  the  hobgoblin  ftyle;  for  with  them 
nothing  is  fublime  but  what  will  fcare  a  man  out  of  his 
fenfes.  But  fcenes  terrible  or  mocking,  however  admiffible 
in  poetrv,  or  where  an  orator  may  have  occafion  to  work  on 
the  feelings  of  his  audience,  do  not  aliociate  happily  with 
painting ;  and,  when  attempted  without  the  greatelt  care 
and  circumfpcetuin,  become  either  ridiculous  or  dif^uftinn;. 
Brueghel  (called  heiUih),  as  alio  Callot,  in  their  whimfical 
fcenes  intended  to  afTecl  us  ferioufly.  And  Rubens,  out  of 
the  number  of  reprefentations  he  has  left  of  the  fall  of  the 
damned,  has  rather  mown  a  warmth  of  imagination  than 
judgment  in  their  treatment :  it  is  true,  the  machinery  he 
had  to  ufe  was  human  figure*;  but  inftead  of  making  the 
molt  of  them  by  exhibiting  their  fufferings,  and  thereby  apply* 
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ing  to  our  feelings,  lie  has  created  a  fet  of  fiend?  that  make 
us  laugh.  Scenes  of  horror  require  great  delicacy  of  treat- 
ment, as  the  mind  cannot  dwell  without  dilguft  on  repre- 
fentations  brought  home  in  that  determined  way  which  paint- 
ing demands.  Pi lkington  relates,  from  Sandrart,  that  Spa- 
gnoletto  reprefented  an  Ixion  on  the  wheel  lb  full  of  pain 
and  agony,  that  the  wife  of  Mr.  Uffel,  the  poffeffor,  from 
looking  on  it  when  with  child,  was  fy  affected  hy  it,  "  tliat 
her  child  when  it  was  horn  had  all  the  fingers  distorted  ex- 
aellv  as  the  lingers  of  the  Ixion  appeared  in  the  picture.'' 
So  fenfible  of  the  neceflityof  this  delicacy  have  the  belt  paint- 
ers been,  that  they  have  concealed  as  much  as  poliible  the 
mocking  parts  of  a  fpeSacle.  In  the  Slaughter  of  the  Inno- 
cents, Poufnn  would  he  content  with  an  incident  or  two, 
while  Le  ijrun  in  the  fame  fubject  has  aggravated  all  the  hor- 
rors by  an  cndlels  variety  of  butcheries.  Rubens,  in  one  of 
the  fineft  (ketches  of  his  we  have  had  in  this  country,  has 
represented,  in  a  difguliing-  way,  a  faint  with  his  hands  and 
feet  cut  off;  and  has  molt  injuclic :ioufly,  nay,  molt  infenfibly 
and  indelicately,  introduced  dogs  licking  up  the  blood.  Con- 
trait  the  above  and  Titian's  picture  of  the  winding  out  a  faint's 
bowels  on  a  wheel,  with  Domeniehino's  delicate  and  fenfible 
representation  of  the  death  of  St.  Cecilia.  A  Britifli  artiil 
would  difplay  more  feeling  and  delicacy  in  reprefenting  a 
bull-bait,  than  either  Titian  or  Rubens  have  clone  in  t lie 
above  compositions.  Juftice  muft  allow  that  a  want  of  deli- 
cacy is  not  often  chargeable  on  the  Italians. 

In  the  (mall  compafs  wc  have  been  obliged  to  prefcribe  to 
ourfelves.  we  tear  it  will  become  difficult  fufficiently  to  com- 
prefs  the  matte;-,  and  at  the  lame  time  render  the  lubje<Sl  to- 
!v  clear. 

We  take  it  for  granted  that  the  mind  well  informed  is  the 
true  ftandard  of.whaterer  is  great  and  illuttrious  in  any  point 
of  view.  Hence  it  will  follow  that  in  works  of  imagination 
we  fhall  derive  credit  in  proportion  as  we  difplay  more  or  lefs 
mental  energy.  For  though  we  may  not  poltefs  the  power 
of  colouring,  or  fuc'h  other  excellences  as  would  captivate 
the  eve,  vet  we  may  exert  the  vigour  of  the  foul  in  the  rea- 
foning  and  fcience  of  the  work  ;  and  this  energy  it  is  in  our 
power  to  improve  by  education  and  habit.  One  of  our  firlt 
duties  is  to  enlarge  and  elevate  our  notions;  for  the  dignity 
and  grandeur  of  our  wok  depend  entirely  on  the  dignity  and 
grandeur  of  out  thoughts,  and  the  elevation  of  the  foul.  A 
greater  misfortune  cannot  attend  the  arts  than  for  men  of 
mean  parts  to  pracYife  them,  either  as  painters  or  engravers, 
as  they  invariably  communicate  the  fame  bad  qualities  to 

their 
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their  work?.  We  may  look  below  the  fnnerficies,  and  not  be 
dazzled  with  a  gaitcly  appearance,  or  iufier  our  admiration  to 
dwell  on  what  the  wile  would  contemn;  or  we  may  be  led 
away  after  pageantry  and  pomp,  mivtaking  them  for  true  ho- 
nour and  glory.  By  exerting  the  mind  we  may  raife  our  work 
into  the  fublime,  from  a  judicious  introduction  of  inch  accef- 
fory  circumftances  as  may  add  dignity  or  contribute  to  the 
illuftration  of  the  ftorv;  particularly  if  they  have  a  lkiliul  con- 
nection, and  affect  the  imagination.  VVe  have  noticed  fome 
ftjen  inftances  already  in  our  Effav  on  Invention,  as  in  Ra- 
phael's Paul  at  Lvftra,  Barrv's  picture  of  Elyfium,  ice.  Thefe 
accetrorv  circumftances  occur  frequently  in  the  works  of  the 
poets,  and  contribute  much  to  heighten  the  fecne ;  as  in 
Lear,  the  thunder  ftofm  makes  the  heart  bleed  for  the  fuf- 
ferings  of  the  old  king:  and  how  fublime  does  the  vifion  of 
the  dagger  render  Macbeth  bv  its  judicious  introduction! 
Vaftnefs  is  productive  of  the  fublime,  bv  eonfidering  any  ob- 
ject that  takes  up  much  room  in  the  fancy.  But  we  mull 
be  careful  not  to  fall  into  a  common  error,  and  miftnke  areai- 
ne^s  of  bulk  for  noblenefs  in  works  of  art :  one  of  Lylippus's 
Itatues  of  Alexander,  though  no  bigger  than  the  life,  might 
give  the  mind  more  noble  ideas  than  Mount  Athos  had  it 
been  cut  into  the  figure  of  that  hero.  This  fubjeet  has  been 
in  fome  mealure  amplified  already  in  our  E  flays  on  Invention 
and  Compofition  :  it  may  therefore  be  fcarcelv  neceffary  to 
mention,  that  the  fublime  requires  that  the  fubjeet  of  our 
picture  fliould  be  a  great  one,  and,  if  pofiible,  carry  with  it 
a  univerfal  intereft.  In  the  compofition,  fimplicitv  and  gra- 
vity are  etfential  to  produce  grandeur;  we  cannot  with  for 
better  examples  than  are  offered  to  our  \iew  in  the  Cartoons 
of  Raphael ;  particularly  the  Paul  at  Lyftra,  his  Preaching  at 
Athens,  and  in  the  Death  of  Ananias.  We  fliall  oblerve 
great  grandeur  in  thofe  fine  compositions  by  Welt,  of  the 
Departure  of  Regulus,  Mark  Antony  haranguing  over  the 
body  of  J.  Crefar,  and  the  Swearing  young  Hannibal  :  the 
Death  of  Stephen  bv  the  fame  artift  is  full  of  the  pathetic: 
the  prints  from  the  above  are  in  every  one's  hands.  Too 
much  C'sntralt  dehrovs  the  great  livle  ;  it  affiociates  heft  with 
the  pleating.  Beauty  excites  gaiety  and  pleafure,  the  fublime 
inclines  to  ferioufnefs.  Elevation  of  character  is  alfo  necef- 
fary; a  want  of  noblenefs  contributes  much  to  depreciate  the 
works  of  the  Flemifh,  and  particularly  of  the  t>utch  fchool. 
The  Hercules  and  the  Apollo  Belvidcre  in  their  form  approx- 
imate mod  to  the  fublime,  except  we  be  permitted  to  con- 
jecture what  might  have  been  the  famous  Jove  and  Minerva 
of  Phidias.  A  broad  light  and  (hade,  or,  iu  other  words,  a 
6  fine 
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fin*  cbiaro-fcuro,  add  an  effect  of  fuhliumv.  Some  of  Ru- 
betvsTs  pictures  (Inke  wonderfully  on  tliat  account,  and  Rey- 
nolds's Infant  Hercules  receives  aft  uncommon  airdfgrau- 
cfottr froiri  the-broad  and  joUil'Jdu^difpofitibn  of  theinafles. 
Though  this  (tyle  does  1 1 < > t  require  the  foft  harmonious  clow 
of  Venetian  colourings  which  agrees  belt  with  the  beautiful, 
vet  it  by  no  means  fiottows,  thai  it  authorizes  a  difregard  of 
the  grouping  of  fh»e  colours-,  to  the  total  needecH  of  the  general 
harnmnv  of  the  picture.  The  colouring  (liould  Be  fober  arid 
dignified;  we  do  not  mean  black  and  heavv,  butcompofed  of 
fach  colours  as  are  full,  rich,  glowing,  and  rather  deep  than 
light.  The  penciling  (liould  he  linn  and  decilive,  with  the 
parts  well  defined.  We  (liould  particularly  guard  again  It 
triihng  events,  poor  or  rueah  thoughts,  ami  whatever  is  low 
and  vulgar:  fitch  things  mar  a  good  whole,  and  appear  worfe 
by  contrail,  like  the  blemiflfes  nri  beautiful  bodies.  The 
molt  elteemed  mafters  have  carefully  avoided  introducing  in 
their  works  things  fordid  and  bfc-fe:  in  the  higher  ftyle  there 
mould  never  appear  any  thing  infigmficanl  or  unneceflkry, 
as  dogs,  cats,  parrots,  Sec:  tuch  things  as  thele  often  add  a 
grace  to  the  piolurelquc,  hut  dertroy  grandeur.  Neither  will 
theatrical  fplendour  or  gaudy  apparel  luit  the  fuhlitne  :  tht 
realon  is,  they  affect  not  beyond  the  eve;  and  that  which 
Jeaves  no  imprcttion  on  the  mind,  we  mav  red  allured,  is  not 
the  thing  we  feck.  A  work  trulv  fublime  does  not  merely 
plcafe :  that  is  the  province  o!  inferior  excellence.  A  gram; 
work  will  confound,  adoiulh.  and,  with  the  impetuojitv  of 
»  Inirricanc,  hear  down  all  before  it.  The  fuhlime  appears 
founded  on  a  union  of  the  mod  noble  and  elevated  parts  of 
nature  joined  to  the  mod  profound  efforts  of  the  imagina- 
tion. Its  qualities  appetfr  to  be  Simplicity,  with  a  certain 
Uniformity  united  with  iolemnitv  and  gravity!  Simplicity  is 
neceflarv  to  nohlenels,  39  ornament  deltrovs  greathefs  of 
manner.  So  the  parts  (houkl  he  ample,  as  is  effe&ed  by 
large  mantles,  See. 

At  Agis'  fumrnons,  u'irh  ;i  mande  bnv.d 
His  might*  litnbs  LcbnSd&j;  unfold:., 
And  quits  ms  couch.  Glovi  v  . 

M.  Angeio  and  Raphael  approach  this  flyle  in  their  ideas 
and  inventions,  but  neither  appears  to  accord  with  it  in  his 
forms.  M.  Angelpj  from  attempting  the  fubljme,  produced 
what  may  he  termed  the  ttrr'wle,  in  which  the  attitudes  arc 
I  and  extraordinary)  and  the  figures  vail,  robuft,  and 
mufeular:  he  chofe  in  exp'refiion  the  point  mod  extreme, 
and  generally  departing  horn  objects  ip  ibemielves  pleafmg. 

I  '.v: 
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ExpreJJii'e  Style. 

In  this  Raphael  (lands  a  (Inning  example,  and  appears  to 
have  touched  the  extreme  point  of  excellence.  Happily  we 
have  manv  of  his  flnett  works  at  hand  in  the  Cartoons  at 
Windfor  Cattle.  Witnefs  his  Ely  mas  the  forcerer,  whofe 
figure  is  moil  juftly  exprefiive  of  the  punifhment  of  b'.incinefs 
which  had  befallen  him  ;  and  the  aftonifhment  of  the  fpec- 
tators  is  depicted  with  great  judgment.  But  let  us  contraft 
the  above  with  the  Death  of  Ananias,  and  obferve  the  con- 
tternation  and  terror  in  the  fpectators  at  a  punifhment  fo 
much  more  terrible.  There  we  behold  with  what  a  mafterly 
hand  the  artift  has  raifcd  the  feelings  in  proportion  to  the 
exciting  caufe,  without  the  lead  wade  of  force  in  the  expref- 
lion.  in  the  firft  picture  is  more  repofe ;  in  the  fecond,  a 
greater  degree  of  action  correfponding  with  the  intereft  ex- 
cited by  the  event.  In  the  firft  picture  we  fee  the  furprife  of 
an  earthly  judge  at  an  event  beyond  the  power  of  his  under- 
Handing;  in  the  other,  a  calm  and  dignified  fet  ot  beings, 
confeious  of  the  interpofition  of  a  Divine  Power.  Much  has 
been  faid  of  the  Cartoons  ;  every  one  fpeaks  of  the  dignity 
of  the  Paul  in  the  picture  representing  his  M  preaching  at 
Athens,"  which  for  fimplicity  and  dignity  reaches  the  fub- 
lime.  Hiftory  is  the  walk  that  ennobles  the  art.  This  calls 
forth  exertions  that  elevate  and  dignify  our  nature.  It  might 
be  doubted  if  the  Greek  ever  arrived  to  that  degree  of  per- 
fection in  expreflion  which  Raphael  has  fhown  in  his  works; 
they  certainly  Sacrificed  it  to  the  beauty  of  appearance.  Still 
we  mail  look  with  delight  on  the  Laocoon,  the  dying  Alex- 
ander, the  Niobes,  8cc.  Raphael,  to  aflilr.  the  expreilion  in 
his  figures,  appears  to  have  marked  the  tendons ;  thole  who 
have  fought  beauty  have  attended  more  to  the  flefhy  parts  of 
the  mufcles.  His  ftvle  of  drapery  is  fimplv  grand,  in  the 
extreme  of  perfection,  and  well  worthy  of  being  ftudied. 
Even  Pouffin,  who  is  faid  to  excel  in  it,  is  in  his  belt  works 
inferior.  Raphael  is  more  judicious  and  felect ;  Pouffin  more 
natural.  Juftice  muft  allow  that  the  former  tool;  the  hint 
for  this  great  ftvle  of  drapery  from  M.  Angelo.  Raphael 
fometimes  reached  the  graceful,  and  but  feldom  the  beauti- 
ful, and  never  exquilitely.  We  have  felected  the  works  of 
the  above  artift,  eileeming  them  the  firft  for  expreflion;  but 
we  mail  find  admirable  traits  of  the  fame  kind  in  thofe  of 
the  Caracci,  Domenichino,  Pouffin,  Sec.  Some  who  have 
attempted  the  expreflive  ftvle,  imagining  the  whole  merit  lay- 
in  excefs  and  violence,  have  writhed  their  figures  into  con- 
VulfionSj  -vh€P»  the  'jccajion  would  not  require  more  exertion 

than 
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than  woulJ  be  neeetTary  to  take  .1  pin  h  of  "or  raife   a 

it  raw  ;   n,i.  ill  lib!  let  therii  even  fleep in  peace.  Sm  li 

bond  f  may  amok   the  weak,  a'$  FauYiori  in  a  • 

lor  a  time  c  en  at  tin-  of  truth:   but  the  tri- 

umph will  be  trajafitory  as  a  nm-beam  on  a  winter's  d 

B  - 

Requires  that  the  objects  be  elegant,  void 
a;ul  foft  in  the  execution.      Perhaps  the  truly  beautiful  ftyle 

be  (ought  in  the  works  of  the  antiems.  '! 
iiclvidere  approaches  the  fublime,  arid  forms,  of  ita  kind,  a 
point  of  perfection  :  ionic  of  the  Niobes  exhibit  e.v 
female  beauty,  hut  iu  the  Venus  de  Medici-  and  Apollo  \\c 
fee  it  united  with  grace.  It  is  certain  that  in  the  antique 
itatues  we  fauft  feek  the  beauty  of  fymmetrv,  and  that  we 
cannot  ltudv  them  too  often  to  li.x  the  impreffion  of  their  ex- 
cellencies on  our  minds;  for  it  is  next  to  impoflible  but  that 
every  reconsideration  mult  unfold  new  beauties.  The  true 
mode  of  finely  is  to  imprefs  their  -   it)  ftronglv  on  the 

imagination  as  never  to  be  forg<  tlen,  and  not  to  hand  in  need 
of  their  prefence  as  a  pattern.  Boy?  are  too  often  put  to  draw 
after  the  living  model  before  they  have  imbibed  a  proper  no- 
tion of,  or  rehlh  for,  beautiful  proportion.  There  is  no  danger 
of  iuch  (todies  injuring,  as  we  are  furrounded  by  line  exam- 
ples iu  .  ro  and  colour; 'and  of  the  two,  decision  is 
more  commendable  than  that  flovenly  manner  which  pre- 

the  mere  idea  of  a  thing  like  a  dream  :  the  former  dif- 
>  knowledge,  the  latter  ignorance.  There  is  creat  dif- 
ference in  painting,  between  taking  the  ideas  of  natural 
things  without  giving  them  form,  and  that  determined  me- 
thod ariiing  from  1  =  knowledge.  Guido's  heads  are 
beautiful ;  hut  ht>  choice  was  often  injudicious,  many  of  his 
objects  requiring  ftrong  expreflion,  which  he  loft  I 
deilroying  beauty.  Albano's  females  are  delicately  beautiful  ; 
and  we  are  iurrounded  by  beauty  in  the  portraits  of  Ki 
and  others. 

Graceful  Style. 

To  form   this  ftyle   the  motions  of  the  figures  mould  he 

1  rate,  eafv,  agreeable,  and  unaccompanied  bv  vioh 

The  antique  ftatues  will  aSTuredly  afford  the  moil  r 

a-mples,  hecaufe,  on  a  companion  with  the  antients,  the  mo- 

aprear  to  have  become  a  little  affected,  and  too  often 

to  have  fought  grace   in   dil  tttudes,  with  forced  and 

ited  turns  in  their  :"  There  are  few  of  the  Greek 

*  :  .        .  Beauty. 
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fratues  in  which  grace  docs  not  abound  ;  for,  as  thev  fought 
beauty  in  their  work;;,  thev  cultivated  grace  as  its  infeparabie 
companion.  Very  graceful  are  the  Apollo  and  the  Venus  de 
Meilrcisj  fo  are  the  Meleaoer  and  Fientiaphrodue.  The  Her- 
cules is  alio  truly  graceful  and  eafv,  as  is  the  Antinoiis,  £ec. 
Raphael  understood  the  grace  of  motion  ;  but  he  had  it  lefs 
in  the  contours  of  hi-s  figures;  and  his  dry  manner  of  execu- 
tion contributed  much  to  deflroy  beauty.  Corrcgio  appears 
the  moft  perfect  modern,  Parmegiano  being  fomelimes  too 
forced,  and  bordering  on  affectation-.  Reynolds's  female  por- 
traits appear  to  have  been  touched  by  the  Graces  Ihemfclves. 
Among  the  works  of  our  fculptors,  the  females  of  Nollekehs 
pofTefs  fuch  a  combination  of  grace  and  beauty  its  the  Greeks 
might  have  acknowledged  for  their  own  without  a  blufli. 

Florid  St  vie. 

This  fiyle  rmift.  be  fought  amongft  the  Venetians,  alfo  m 
fTuBens,  and  thofe  Flemings  who  have  followed  him.  Thofe 
who  have  practifed  it  have  been  content  to  pleafe  the  eve  hv 
a  brilliant  difplav  of  colour,  contraft  in  their  groups,  and  op- 
position in  light  and  (hade.  They  appear  to  have  admitted 
every  defcription  of  objects  in  their  picture,  provided  thev 
contributed  to  the  buttle  or  pleafure  of  the  whole.  Ifthte 
is  not  the  molt  jult  itvle,  experience  teaches  every  one  that 
it  is  the  molt  popular,  and  perhaps  we  may  add  the  molt  pro- 
fitable. 

The  above  matters  mufx  not  be  confounded  with  thofe  who 
have  praeAifcd  a  ftyle  fuificiently  eafy,  but  who  have  been 
content  with  sivins  fuch  an  idea  or  a  thing  in  their  works  as 
would  ferve  to  diliino-uith  one  from  another  without  regard- 
mg  their  perfection.  At  the  head  ut  this  latter,  clafs  itand 
1}.  Cortona  and  L.  Giordano. 

.V. 

Tliis  ftyle  is  called  natural,  from  the  artifts  pro£tifing  it 
wanting  the  power  to  improve  on  the  original,  or  of  choj 
the  belt  of  the  kind.  It  is  to  be  feen  in  the  Dutch  fchool 
in  the  works  of  Rembrandt,  G.  Dow,  Mens,  young  Teniers, 
&c.  This  fchool  has  improved  the  aerial  perfpective,  and 
pofielles  great  excellence  of  colour  and  cbiaro-J'curo,  to  which 
it  has  joined  great  truth,  as  far  as  a  fimple  representation 
would  permit.  It  has  excelled  in  what  may  be  termed  the 
mechanical  part  of  the  art;  and  thofe  who  with  to  feek  after 
an  elegant  power  of  penciling  will  be  highly  gratified  in  the 
admirable  works  of  Teniers,  Cuyp,  Bergbem,  &c.  &c. 

As  each  of  the  above  ftyles  has  its  peculiar  beauties,  we 
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mufl  cautioufly  guard  againil  fallinc:  into  the  oppofite  ex- 
treme. For  the  lublinie  is  nearly  allied  to  the  extravagant; 
the  expreffive  marv  be  eafily  rendered  bombaftic  or  pedantic; 
and  the  beautiful,  fmirking  or  coquettifh.  '1  he  graceful,  with 
the  ignorant,  may  eafily  become  the  a  Heeled  :  perhaps  there 
is  but  a  flight  partition  between  that  affectation  of  grace  in 
the  works  of  Wattean,  P.ouchc,  and  Le  Moine,  and  the  pure 
reprcicntations  of  Corregio,  or  thofe  ot  Panncgiano.  The 
florid  may  be  miftaken  for  the  fhowy  and  tawdry.  This  is 
molt  likely  to  happen  from  a  cold  lirelefs  imitation. 

Works  of  genius  arc  ever  the  refutt  of  feeling,  to  which 
we  mult  be  directed  by  fpirit  and  judgment.  A  painter,  a 
poet,  or  plaver,  that  imitates  clofely,  will  never  excel.  To 
be  tamely  alive  in  our  works  is  not  enough;  fpirit,  vivacity, 
and  vigour,  are  required.  Whatever  comes  fliort  of  this  is 
but  one  remove  from  imbecility. 


3KXrf.  Memoir  on  the  comparative  Anatomy  of  the  Eleclric 
Organs  of  the  Torpedo,  tbt  Gvmnotus  elect  ricus  and  the 
Silurus  eiectricus.     By  E.  Geoffrov  !*, 

OlNTCHL  philofophers  have  applied  with  fo  much  fuccefs  to 
refearch.es  refpefting  the  Galvanic  phenomena,  it  is  of  more 
importance  than  ever  that  a  correct  description  fliould  be  given 
of  the  particular  organs  of  certain  fifties  which  are  found  to 
pofTefs  electric  properties. 

Analogy  gives  us  reafon  to  believe,  that  beings  which  pof- 
fefs  faculties  fo  extraordinary  are  indebted  for  them  to  an  or- 
ganization almoft  entirely  fimilar;  confequently,  that  thefe 
beings  approach  very  near  to  each  other,  or  rather,  that  they 
form  only  one  family.  But  by  the  examination  we  are  ena- 
bled to  make,  this  is  not  obferved  to  be  the  cafe  :  on  the  con- 
trary, we  are  furprifed  to  find  that  the  eleclric  fifties  belong 
to  genera  exceedingly  different,  and  that  they  are  placed  in 
thefe  genera  without  violating  in  any  manner  the  order  of 
natural  relations'.  An  electric  fpfecies,  therefore,  is  known 
in  each  of  the  genera,  of  ray,  tetrodon,  trichiurus,  gymnotus, 
and  filurus.  * 

To  account  for  the  great  diffimilarity  of  the  fifties  which 
are  diftinguifhed  from  others  of  the  fame  genera  by  the  pre- 
tence of  eleclric  organs;  we  mult  admit  that  the  latter  are 
not  cflentially  connected  with  organs  of  the  firft  importance, 
and  that  they  belong  at  moil  to  the  common  integuments, 

*  From  Annates  du  ttfufeum  b'atkna!,  No.  5. 

which, 


Torpedo,  Gymnotus  eleSlricus  and  Sllurus  eh3ncns.     ill 

which  vary  in  each  1'pecies  without  producing  any   remark- 
able modification  in  the  red  of  the  organization. 

This,  however,  is  a  refult  to  which  our  date  of  knowledge 
in  regard  to  thofe  eledlrie  organs  hitherto  obterved,  does  not 
leem  to  conduct ;  for,  if  we  adopt  the  opinion  of  mod  ana- 
tomies, it  will  be  found  that  the  electric  organ  in  the  tor- 
pedo is  very  extenfive.  exceedingly  complex,  and  particularly 
remarkable  in  this  refpect,  that  nothing  analogous  to  it  bas 
ever  been  obferved.  The  Italian  fchool,  at  the  head  of  which 
were  Redi  and  his  pupil  Lorenzini,  tor  a  long  time  confi- 
dered  the  numerous  tubes  oi  which  that  organ  is  formed  as 
fo  many  peculiar  lmall  mulcles,  mufenh  jalcat\\  and  this 
opinion  was  generally  adopted  till  the  late  John  Hunter  pub- 
limed  his  excellent  Anatomical  Defcription  of  the  Torpedo. 

Daring  mv  travels  I  have  ailo  had  an  opportunity  or  feeing 
torpedoes,  and  1  foon  didinguilhed  the  electric  batteries  with 
which  they  are  abundantly  furniihed.     As  it  was  by  touch- 
ing thefe  kinds  of  apparatus  that  1  experienced  the  ftrongeft 
ih"cks,  and  as  the  other  rays  exhibited  nothing  of  the  lame 
kind,  I  entertained  no  doubt  that  I  had  before  my  eve-  thofe 
organs  by  means  of  which  the  torpedo  renders  itfelf  fo  for- 
midable in  the  bofora  of  the  water,  and  can  at  pleafure  drike 
with  numbaefs  thofe  animals  which  it  wifhes  to  make  ijs 
prey.    But  at  that  time  I  was  ignorant  whether  others  before 
me  had  examined  this  organization  ;  and,  in  that  cafe,  what 
addition  to  the  oblervations  already  made  it  would  be  necef- 
farv  for  me  to  make.     Being  fhut  up  in  Alexandria  during 
the  time  of  the  liege,   and  deprived  of  the  ule  of  my  librarv, 
I  conioled  mvfelf  for  not  being  immediately  able  to  clear  up 
mv  doubts,  by  entertaining  a  hope  that  thefe  organs  were  not 
known,   at  leaft  in  regard  to  their  relation  with  general  phy- 
iiology.     To  obtain   that  knowledge  I   endeavoured   to  find 
fometliing  analogous  in  the  other  rays,    being  peifuaded  that 
it  was  not  fo  much   the  pretence   of  thi*  organ,  as  a  difpo- 
fition  peculiar  to  it,   that  gave  the  toflpfedbe^  alone  of  all  the 
rays  the  alhonifhing  faculty  of  fulminating,  as  we  may  fav.  the 
fmall  inhabitants  of  the  lea.    Thofe  who  have  compa: 
a  few  animals  mud  know  that  few  new  organs  are  found 
among  them,   and   particularly   in  fpecies   which    referable 
each  other  fo  much  as  the  ravs.     It  was' natural  therefore  to 
believe,  that  the  tubes  containing  a  gelatinous  fubdance  in 
the  torpedo   exifled  in    a  date  of  concealment  in  the  other 
rays  ;  and  it  will  here  be  fcen  that  J  indeed  found  in  the  latter 
an  analogous  organization,  with  differences  to  which  we  mutt 
refer  the  different   modes  of  exikence  and   action  of  each 
fpecies. 

Ravs, 
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Ravs,  as  is  well  know:),  arc  flat  liih,  the  peel  oral  fin  of 
which  is  prolonged  anteriorly  on  the  fides  or  the  head 
means  of  a  cartilage  that  borders  its  circumference.  The 
torpedo  differs  frohi  other  fifhes  of  tin-  tame  genus  by  a  very 
confiderable  interval  between  this  cartilage  and  the  h< 
All  this  large  vacuity  is  filled  up  by  prifms  of  fix,  rive,  and 
fbmctimes  four  planes,  Thefe  prifms  adhere  by  their  Lafes 
to  the  (kin  above  and   to  that  below.     'J':  arranged 

parallel  to  each  other,  follow  the  projecting  and  irregular 
contours  of  the  head  and  bra:iehi;e,  and  cxtcrnullv  form  a 
femi-clliptic  (tratum.  When  the  fkin  is  removed,  all  thefe 
prifms,  the  bales  of  which  are  then  obferved,  exhibit  the  ap- 
pearance of  a  honey-comb.  They  are  fo  many  fmall  tabes 
tilled  with  a  fubftance  which  by  chemical  aharyfis  I  found  to 
be  a  compound  of  gelatin  and  albumen.  'J'he  texture  or 
thefe  tubes  is  aponeurotic,  and  thev  are  un:ted  to  each  other 
by  a  kind  of  lax  reticulation  formed  of  tendinous  fibres  which 
envelop  them  in  every  direction  :  in  the  laft  place,  they  arc 
covered  and  {hut  by  an  aponeurotic  membrane,  and  above 
thefe  coverings  the  fkin  is  applied.  This  apparatus  is  fur- 
nifhed  will,  nerves  remarkable  for  their  large  tize.  There 
are  diftinguHhed  four  principal  trunks,  which  arc  diftributcd 
to  all  the  tubes,  and  which  at  length  penetrate  into  their 
ilibltance  and  expand  in  it. 

Though  ravs,  in  which  the  cartilage  of  the  pectoral  fin  im- 
mediately borders  the  contours  of  the  head,  were  not,  like  the 
torpedo,  in  a  condition  to  exhibit  prifms  or  vertical  tube?, 
they  did  not  differ  from  them  fo  much  as  might  be  expecled. 
In  the  ravs,  as  well  as  in  the  torpedoes,  there  i  floes  from  the 
cranium,  a  little  befoie  the  ear,  a  nerve  fo  large  that  it  fur- 
pafles  the  volume  of  that  which  proceeds  to  the  eve.  This 
nerve  proceeds  lateral! v,  creeps  over  the  fuperior  face  of  the 
maileter,  and  expands  below,  between  that  mufcle  and  the 
tuft  branchia,  in  a  niafs  which  on  the  fir  It  view  might  be  taken 
for  a  gland,  but  which  is  really  the  focus  from  which  pro- 
ceed, in  feveral  bundle-,  a  great  number  of  tubes  analogous 
to  thofe  of  the  torpedo.  A  bundle  proceeds  towards  the 
nofc,  another  fpreads  over  the  belly,  a  third  afcends  on  the 
mallcter  and  terminates  behind  the  occiput,  and  a  fourth  ex- 
tends over  the  mufclcs  of  the  pectoral  fiu.  In  this  refpect 
there  are  fome  differences  according  to  the  fpecies  :  but  thefe 
tubes,  in  the  ray  as  well  as  in  the  torpedo,  always  adhere  to 
the  fkin  above  and  to  that  below  ;  only,  inilead  of  being  ver- 
tical, which  is  impofiible,  for  want  of  room,  they  follow  the 
contour  of  the  head,  extend  over  the  molt  exterior  mufcles, 
and  are  longer  according  as  thev  have  a  larger  circuit  to 

make 
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make  before  they  are  inferted  in  the  akin.  Thefe  long  tubes 
feem  to  be  of  the  fame  nature  as  thofe  of  the  torpedo,  and 
contain  a  gelatinous  and  albuminous  fubftanee  entirely  fimi- 
lar.  Hitherto  we  obferve  in  this  refpecl  no  other  differences 
between  the  common  rays  and  the  torpedo,  except  that  the 
tubes  in  the  latter  are  very  fhort,  vertical,  clofe  to  each  other, 
and  parallel  j  while  in  the  other  rays  they  are  much  longer, 
bend  around  the  principal  mufcles  of  the  electric  machines, 
and  divide  into  feveral  bundles  formed  of  divergent  radii. 

But  if  thefe  organs  do  not  vary  in  each  fpecies  but  by  a 
different  arrangement  of  parts,  is  it  not  to  be  apprehended 
that  we  may  fall  into  a  confequence  contrary  to  the  fa&S  ob- 
ferved,  and  ought  we  not  to  (uppofe  that  all  rays  are  more 
or  Iefs  endowed  with  the  electric  properties  of  the  torpedo? 
Such,  indeed,  would  be  the  opinion  which  we  ought  to  form, 
if  thefe  organs  were  not  diftinguifhed  by  a  character  on  which 
depend,  in  part,  the  aftonifliing  properties  of  the  torpedo. 
The  tubes  in  the  common  rays  open  on  the  outfide  of  the 
ikin  by  orifices  peculiar  to  them,  and  are  fo  many  excretory 
organs  of  the  gelatinous  matter  which  they  contain.  In  the 
torpedo  all  thefe  tubes  are  completely  fhut,  not  onlv  by  the 
fkin,  which  has  no  perforations,  but  alfo  by  aponeurofcs  which 
extend  over  the  whole  furface  of  the  eleclric  organ.  As  the 
gelatinous  matter  cannot  then  efcape,  it  is  forced  to  be  accu- 
mulated in  thefe  tubes  :  hence,  no  doubt,  the  greatnefs  of 
their  diameter,  and  on  this  account  alfo  their  number  in- 
creafes  at  the  different  periods  of  life.  Vallt  and  Hunter, 
indeed,  found  this  progrcfnVe  augmentation.  They  counted 
more  than  two  hundred  of  thefe  tubes  in  young  fubjecls, 
from  four  to  five  hundred  in  adult  torpedoes,  and  even  twelve 
hundred  in  an  individual  of  a  large  fize. 

It  is  to  John  Hunter,  as  already  faid,  that  we  are  indebted 
for  the  belt  defcription  of  the  eleclric  organs  of  the  torpedo*. 
Monro,  in  his  Phyfiology  of  Fifties,  has  alfo  defcribed  the 
correfponding  apparatus  found  in  the  other  rays;  but  I  flatter 
myfeli  that  I  am  the  firft  who  compared  thefe  organs,  who 
proved  their  identity,  and  reduced  them  to  the  fame  fyftem 
of  organization.  The  eleclric  organ  of  the  torpedo  is  really 
an  organ  of  .touching,  furnifLed  with  an  apparatus  as  exten- 
rive  as  that  of  feeing  or  fmelling.  The  nerves  which  pro- 
ceed thither  are  fo  large  that  their  volume  appeared  to  Hunter 
as  extraordinary  as  the  phenomena  tolwhich  they  give  rife. 
They  fuddenly  expand  in  a  gelatinous  mucus,  and  nothing 
mpedes    their  free    communication   with   external    bodies. 

*  Philofonhical  Trar,fa£Hons  1773,  p.  481. 
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There  can  be  no  doubt  that  they  perform  a  very  considerable 
part  in  the  electric  phaenomena.  E-hmttT  wa  of  opinion  that 
they  are  deftined  to  term,  collect,  and  direct  the  nervous 
fluid.  Their  influence  however  is  proved,  finee  it  is  known 
that  the  concurrence  of  the  will  of  the  animal  is  indifpen- 
fabiv  neeeffarv  for  giving  (hocks.  This  evidently  refults  from 
the  obfervations  of  M.  Valft,  and  from  thofe  which  J  had 
occafion  to  repeat  myfelf. 

However,  fincc  thefe  nerves  are  found  in  other  rays  diflri- 
buted  nearly  in  the  fame  manner  as  in  the  torpedo,  it  rauft 
be  allowed  that  they  are  not  alone  fufricient  for  the  produc- 
tion of  cle6tricilv,  and  that  for  this  purpofe  they  muft  alfo 
Lc  in  a  certain  relation  with  the  unrounding  parts.  Do  the 
apertures  of  the  tubes  in  the  rays  favour  the  iffue  of  the 
nervous  fluid?  Or,  as  in  the  torpedo,  do  the  nerves  require 
a  larger  quantity  of  gelatinous  fubftance  to  enable  them  to 
expand  in  numerous  rami,  and  to  become  proper  for  afting 
with  more  energy  r 

In  order  that  we  may  afcertain  how  far  thefe  conjectures 
may  be  founded  in  truth,  let  us  compare  the  electric  organs 
of  the  torpedo,  thofe  defcribed  by  Hunter  in  the  gymnotus 
ele&ricus,  and  thole  which  I  difcovefed  in  the  jihtrus  eledri- 
cus,  Thefe  two  fifties  are  fo  different  from  the  torpedo,  that 
they  afford  reafon  to  hope  that  this  comparifon  will  throw 
conliderable  light  on  the  prefent  queftion. 

The  gymnotus  belongs  to  that  order  of  fifties  diftinguifhed 
by  the  name  of  apoda :  it  is  the  genus  which  approaches 
neareft  to  that  of  the  murenre  and  eels  ;  consequently  they 
have  a  very  long  body,  almoft  cylindric,  and  fimilar  to  that 
of  ferpents.  Separated  from  the  murenae  becaufe  they  have 
no  fins  on  the  b:tck  or  tail,  they  are  diftinguifhed  from  them 
alfo  by  the  great  fi.  f  the  abdomen.     The  anus,  in- 

deed, is  fo  near  the  head  that  it  opens  before  the  pectoral 
fins.  But,  on  the  other  hand,  the  gymnoti  have  the  tail  of 
a  mod  extraordinary  length  :  it  is  an  organ  to  which  all  the 
reft  fecm  to  have  been  laerificed,  and  it  is  rendered  lighter 
by  a  difpofiiion  peculiar  to  this  kind  of  rlfh.  The  air-bladder, 
id  of  being  inelofed  in  the  abdominal  cavity,  extends  to 
the  iniide  of  the  tail,  and  is  continued  to  its  extremity.  If. 
is  above  this  bladder  that  there  is  found  in  the  gymnotus 
electriqus  a  very  lingular  apparatus  ftiH  more  altonifhtng  l>\ 
its  enormous  fize  than  by  it  fttfw  'iure  ;  an  apparatus  of  which 
there  is  no  veftige  in  the  other  fpecies  of  this  genus,  and 
which  may  he  eatily  known  to  be  the  electric  organ  of  the 
gymnotus. 

This  orsrao  i:;  formed,  bv  the  union  of  a  very  :.r»at  namb<  i 
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of  aponeurofes,  which  extend  in  the  direction  of  (he  length  ot 
the  nth,  forming  fo  many  horizontal  ftrata,  parallel,  and  di- 
fiant  from  each  other  about  a  millimetre  :  other  vertical  la- 
mina?, of  the  fame  nature,  and  much  more  numerous,  inter- 
fect  them  almoft  at  right  angle? ;  which  produces  a  large 
profound  reticulation  compofed  of  numerous  cells  of  rhoni- 
boidal  planes.  The  interior  of  thefe  cells  is  filled  with  an 
unctuous  fubftance  of  a  gelatinous  appearance. 

The  electric  batteries  are  divided  into  four  diftinct  maffeSj 
two  of  which  are  large  and  two  fmall.  Hunter  gives  to  each 
pair  the  name  of  larue  and  filial!  electric  organs. 

The  large  organs  are  fit  dated  immediately  below  the  air- 
bladder  arid  the  vertebral  muleles.  They  are  of  fuch  a  thick  - 
nefs  that  they  form  alone  more  than  half  the  volume  of  the 
tail.  Thev  are  divided  by  abroad  partition,  which  furniflieS 
them  with  points,  to  which  they  are  ftrongly  attached.  They 
adhere  fuperioriv  to  the  air-bladder,  and  to  the  mufcles  which 
accompany  it,  by  a  very  compact  cellular  tiflue,  and  they  ter- 
minate inferiorlv  in  a  round  edge  towards  the  origin  of  the 
oiTeous  pieces  which  fupport  the  radii  of  the  fin  of  the  anus. 

The  fmall  organs  occupy  the  lower  region  of  the  tail. 
They  begin  and  end  nearly  at  the  fame  points  as  the  large 
organs;  are  fituated  below  them,  and  on  each  fide  of  the  of- 
fupporters  of  the  anal  fin:  their  general  form  is  that  of 
two  long  triangular  pyramids.  The  two  lateral  faces  of  thefe 
pyramids  are  covered  bv  mufcular  fibres,  the  aggregate  of 
which  produces  the  different  motions  of  the  tin.  In  this  re- 
fpect  thefe  fmall  organs  differ  eflfeutially  from  the  lame  ones 
■which  are  attached  immediately  to  the  fkin,  and  which,  hav- 
ing a  more  intimate  connection  with  external  bodies,  are  ca- 
pable of  producing;  more  energetic  effects. 

The  horizontal  laminae  of  the  fmall  organs,  inftcad  of  be- 
ing parallel  throughout  their  whole  length,  are  undulated  at 
intervals.  Hunter  counted  24  in  a  large  organ,  and  14  in  a. 
fmall  one.  The  laminae  which  interfect  the  latter  at  right 
angles  are  far  more  numerous  :  they  are  fo  thin,  and  lo  near 
each  other,  that  246  are  found  in  the  extent  of  9  inches* 

This  apparatus  of  electric  organs  is  put  in  play  by  a  fy- 
ftem  of  nerves  furnifhed  by  the  fpinal  marrow,  and  dillribuied 
with  admirable  mechanifm.  Above  the  vertebral  column  is 
found  a  large  nerve,  which  proceeds  in  a  ftraight  line  from  the 
cranium  to  the  extremity  of  the  tail  5  but  though  1 
nearer  the  vertebral  column,  in  the  gymnotus  electricus  than 
in  other  fifties  of  the  eel  kind,  it  gives  out  only  a  few  rami, 
which  proceed  to  the  electric  organs.  On  the  o'.her  hand, 
howe>  .  •  iiftjes  from  each  vertebra  a  nerve,  which  hot 
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only  di  (tributes  branches  to  the  mufeles  pf  the  tail,  but  fend; 
feme  aH«)  to  ihe  electric  organs.  The  different  rami  of  this 
nerve  creep  fnil  over  the  furfaces  of  thefe  organs,  and  fpread 
and  expand  in  their  alveoli.  It  is  thus  that  the  vertebral 
nerves,  by  means  of  this  deviation  from  their  ufual  route, 
and  of  an  augmentation  of  volume,  become  in  the  gymnotus 
eleetricus  fo  many  inltruments  capable  of  lirikmg  with  death, 
or  at  lead  with  torpor,  all  thnfe  animals  which  thev  touch. 

The  electric  organ  of  this  tiih  being  placed  under  the  tail, 
and  in  a  part  which  consequently  is  removed  from  the  prin- 
cipal fyftemsof  life,  it  v.  as  difficult  to  conceive  what  were  the 
nerves  which  could  proceed  thither.  The  fimpleft  combina- 
tion was  to  deduce  them  immediately  from  the  fpinal  marrow  j 
and  this,  indeed,  is  that  which  we  fee  realized  in  the  gym- 
notus electricus. 

The  fimpliqity  of  the  means  employed  by  nature  is  ob- 
ferved  in  a  manner  ftil!  more  particular  in  the  filurus  elec- 
tricus.  This  fifh  differs  almoft  as  much  from  the  gymnoti 
as  from  the  rays,  and  therefore  we  mult  expect  a  quite  dif- 
ferent organization. 

It  is,  indeed,  neither  on  the  fides  of  the  head,  as  in  the 
torpedo,  nor  below  the  tail,  as  in  the  fpecies  we  have  de- 
fcribed,  that  the  electric  organ  of  the  filurus  electricus  is 
found.  It  is  extended  all  round  the  animal;  it  exifts  im- 
mediately below  the  fkin,  and  is  formed  by  a  confiderable 
collection  of  cellular  tiilue,  fo  thick  and  compact,  that  on  the 
firft  view  it  might  be  taken  for  a  itratum  of  lard  :  but  when 
clofelv  infpected  it  is  obferved  that  this  organ  is  compofed 
of  real  tendinous  or  aponeurotic  fibres  interwoven  with  each 
other,  and  which  by  their  different  erodings  form  a  reticu- 
lation the  mefhes  of  which  are  not  diftinctly  vifible  without 
the  help  of  a  magnifying  glafs.  The  fmall  cells  or  alveoli  of 
this  reticulation  are  tilled  with  an  albumino-gelatinous  mat- 
ter. They  are  prevented  from  communicating  in  the  infitle 
by  a  very  ftrong  aponeurotis,  which  extends  over  the  whole 
electric  reticulation,  and  wliich  adheres  to  it  fo  elofely  that 
it  cannot  be  feparated  without  tearing  it.  This  aponeurofis 
in  other  refpeels  adheres  to  the  mufcles  only  by  a  thin  cel- 
lular tiilue  of  little  confidence. 

The  nervous  fvltem,  which  complete?  this  electric  organ, has 
no  more  relation  with  the  nervous  branches  which  we  exa- 
mined in  the  torpedo  and  the  gymnotus  than  the  tubes  of 
the  latter  have  with  the  peculiar  covering  of  the  filurus  elec- 
tricus. Thefe  nerves  proceed  from  thf-  bruin;  they  are  the 
fame,  as  thofe  which  my  fiiend  Cuviei  has  obferved  in  all 
fillies  to  pro  :eed  under  the  lateral  line:  but  thef<   two  nerves 
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of  the  eighth  pair  in  the  filurus  electricus  have  a  direction  and 
volume  which  are  peculiar  to  that  fpecies  :  they  defcend,  ap- 
proaching each  other  on  their  iiVuing  from  the  cranium  to- 
wards the  bodv  of  the  firft  vertebra,  which  thev  travcrfe. 
Thev  flrffc  introduce  themlelve?  through  an  orifice  peculiar 
to  each  of  them,  and  then  ifllie  on  the  opposite  fide  by  one 
aperture:  after  reafcendin^  they  fuddenlv  feparate,  and  pro- 
ceed under  each  of  the  lateral  lines.  They  are  then  found 
lodged  between  the  abdominal  mufcles  and  the  general  apo- 
neurosis which  extends  over  the  electric  reticulation.  In 
the  laft  place,  thev  penetrate  beneath  the  fkin  bv  means  of 
large  branches,  which  proceed  to  the  right  and  left  of  the 
principal  nerve.  Thefe  branches  are  in  number  11  or  15  on 
each  fide;  they  pierce  the  aponeurotic  which  lines  the  inte- 
rior furface  of  the  reticular  tilTue,  penetrate  to  the  centre  of 
the  reticulation,  and  at  laft  expand  in  it. 

The  examination  of  the  three  electric  organs,  which  I  have 
compared  with  each  other,  neceflariry  conducts  us  to  fome 
interefting  refults  refpe£ting  the  kind  of  modification  which 
organs  common  to  all  fifhes  ought  to  undergo  to  develop  in 
fome  fpecies  electric  properties.  We  find,  I'd,  That  the  part 
where  the  electric  batteries  are  lodged  is  a  matter  of  indiffe- 
rence, as  thev  are  diffufed  all  around  the  filurus  electricus, 
collected  in  the  tail  of  the  gymnotus,  and  united  on  the  fides 
of  the  head  in  the  torpedo.  2d,  That  no  branch  of  the  ner- 
vous fvftem  is  particularly  fet  apart  for  thefe  oroans,  fince  the 
nerves  distributed  thither  are  all  different.  3d,  That  the  form 
of  the  cells  is  alfo  of  little  importance,  as  this  form  varies  in 
each  fpecies  ;  but  in  other  refpects  it  is  found  alfo  that  the 
electric  batteries,  which  on  the  firft  view  we  might  be  tempted 
to  believe  to  be  fo  different,  have  however  a  great  many  re- 
lations with  each  other,  and  may  be  reduced  to  the  fame 
fyftem  of  organization.  This  will  appear  evident,  when  it  is 
confidered  that  the  electric  fifties  are  the  only  ones  in  which 
we  find  aponeuroses  fo  extenfive  and  fo  multiplied  in  their 
furfaces,  with  fo  confiderable  an  accumulation  of  gelatine  and 
albumen  in  the  cells  formed  by  thefe  aponeurofes,  and  ner- 
vous rami  fo  large  and  of  fuch  a  length.  It  is  by  the  union, 
indeed,  of  thefe  fimple  inftruments  that  the  electric  organ  is 
constituted;  and  in  this  ftate,  according  to  the  judicious  re- 
mark of  mv  colleague  Lacepede  ■•',  it  may  be  compared  to 
the  Leyden  flafk,  or  an  electric  picture,  fince  it  is  alternately 
compofed  of  bodies  which  conduct  the  electric  fluid  (the 
nerves,  and  the  albumino-gelatinous  pulp  to  which  the  action 

*  Hi/hire  Nuiurclle  airs  PoiJ/bns,  vol.  ii.    Defcription  of  the  Gymnotiti 
ele&riciis,  p.  106. 
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i  nerves  is  continued),  non-con 

IV.cii  ;is  the  aponeurotic  hum  .  e,  extended  thro  is  mafs 

of  albumen  an;!  gelatine.  \T<  hat  proves  thai  it  1-  on  the 
mechanical  arrangement  of  thefe  idio-elcctric  and  non-elec- 
tric elements  that  the  properties  of  the  torpedo  depend,  is  the 
e\iii<  nee  of  the  fame  parts  in  other  rays,  though  thefe  fifties 
are  not  capable  of  producing  the  lame  cikets.  Tin!.:  jjarts, 
iimilar  in  regard  to  their  intimate  nature  and  texture,  are 
fed  in  a  manner  entirely  different.  The  v.qyxc  of  the 
fifth  pair  in  the  rays  and  iljuali  is  of  a  coniidetable  vo- 
lume, and  expands  in  a  medium  irom  which  flows  a  great 
quantity  of  albuniino-gelatinous  ferofity  :  but  this  gelatine 
cither  is  loft  on  the  outride  by  tubes  which  open  without  the 
ikin,  or  is  accumulated  in  a  mafs  on  the  fides  of  the  bones  of 
the  nofe.  In  the  latter  cafe,  the  gelatine,  whatever  be  its 
quantity,  is  of  no  u\a  for  the  production  of  electricity.  This, 
in)  doubt,  muft  be  afcribed  to  the  want  of  aponcurofes,  which 
di.ide  it  into  fmall  infulated  portions — in  the  fame  manner 
as  the  Lcvden  flatk,  or  the  electric  picture,  would  rail  of  their 
effect  if  deprived  of  the  glafs  lamina;  interpofed  between  the 
metallic  caatin 

The  electric  organ,  being  formed  of  nerves  and  aponeurotic 
laminae,  interlarded,  if  I  nia^y  ufe  the  cxprcfflon,  with  albu- 
men and  gelatine,  we  ought  not  to  be  alionifhed  at  meeting 
with  it  in  families  altogether  different.  All  animals  have 
nerves  which  are  loll  under  the  fkin  ;  all  thofe  immediately 
below  it  are  more  or  lefs  provided  with  cellular  tiffue  :  all 
then  have,  in  fome  meafure,  the  rudiments  of  an  electric  or. 
can.  If  we  now  fuppofe  that  nourifhing  veflejs  depont  al- 
bumen and  gelatine  between  the  leaves  of  the  cellular  tiffue 
which  fixes  the  Ikin  to  the  exterior  mulcles,  we  thai!  ealily 
form  an  idea  of  the  manner  in  which  this  depofition  ma] 
rife  to  the  exiftence  of  an  electric,  organ.  All  this  ma  . 
place  without  the  influence,  at  lea  ft  in  an  immedi  Ue  manner, 
pf  the  oilier'  orgapfl  effential  to  life.  It  is  a  development 
\yhich  take.-  place  almott  without  the  animal,  and  which  has 
no  action  hut  on  the  llcin  and  parts  which  depend  on  it ;  and 
heme  the  reafon  why  fpecies  which  exhibit  alone  a  develop- 
ment fo  extraordinary  belong,  however,  to  a  numerous  genus 
without  prefcnling  any  iiriking  anomaly. 

1  liav.:  thought  it  neceffary,  for  the  benefit  of  naturalifts 
who  apply  to  the  (tudy  of  natural  relations,  to  infift  on  this 
remark  ;  and  I  fhall  terminate  this  memoir  bv  another,  which 
in  my  opinion  muft  prove  interefting  to  the  learned. 

I  have  reafon  to  believe  that  the  Arabs,  at  the  period  no 
tluubl  when  they  cultivated   the  fcienccs  with  i'o  much  fuc- 
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cefs,  had  approached  nearly  to  the  theory  cf  electricity  ;  it  is 
at  lead  probable  that  they  referred  to  the  fame  caufe  the 
fulminating  effects  of  the  torpedo,  and  thofe,  much  more  ter- 
rible, of  celeltial  electricity.  We  can  form  no  opinion  of 
their  knowledge  in  natural  hiftory  but  by  the  names  which 
they  have  given  to  mod:  of  the  productions  of  nature.  Thefe 
names  have  been  preferved  without  alteration ;  for  it  is  only 
to  the  a>ra  when  the  fciences  fiourifhed  in  the  Eatt  that  we 
muft  refer  the  rational  nomenclature  (till  employed  by  the 
rude  inhabitants  of  Egypt.  Every  animal  in  that  coun- 
try, as  well  as  in  books  of  natural  hiftory,  has  two  name?, 
that  of  the  geniis  and  that  of  the  fpecies.  There  is  no  ex- 
ception but  in  favour  of  the  torpedo  and  the  filurus  electri- 
cus.  Every  thing  which  related  to  the  form  of  thefe  fifhes 
has  been  neglected,  and  nothing  has  been  attended  to  but 
their  aftonifhing  faculty  of  ftriking  with  torpor  all  the  fmall 
marine  and  freih  water  fifhes.  Though  very  different,  they 
have  been  diftinguifhed  by  the  fame  name:  and,  what  is  very 
remarkable,  this  name,  rdad  or  raafch,  is  that  ufed  to  exprefs 
thunder.  In  giving  this  denomination  to  the  torpedo  and 
the  filurus  electricus,  did  the  Arabs  think  of  referrino-  the 
phenomena  of  animal  electricity  to  celeltial  electricity? 

Explanation  of  the  Figures,  Plate  III, 

Fig.  I.  the  torpedo  (Ra'/a  torpedo). 

a,  electric  organ  compofed  of  tubes. 

b,  the  upper  fkin  turned  back  on  the  fide  to  mow  the  elec- 
tric organ. 

Fig.  2.  the  red  ray  (Ra'/a  rubus). 

a, a,  aponeurotic  tubes  which  communicate  on  the  outfide 
of  the  (kin  bv  peculiar  orifices. 

b,  the  fkin  of  the  flanks  turned  back  on  the  fide. 
v,  nerve  of  the  fifth  pair. 

i,  focus  in  which  the  nerve  of  the  fifth  pair  expands,  and 
from  which  proceed,  in  a  radiated  form,  in  feveral  bundles, 
the  tubes  which  open  on  the  outfide  of  the  fkin. 

Fig.  3.  tranfverfe  fection  of  the  electric  eel,  gymnotus  elec- 
tricus. 
g,g,  large  electric  organs. 
p,p,  fmall  electric  organs. 
•v,  air-bladder. 

m,  771, 771,  ?n,  longitudinal  mufcles. 
0,  vertebral  column. 
d,  fkin  feen  on  the  outfide. 

c,  anal  fin. 
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Fig.  4.   Sihirvs  els&ricus. 

k,  aponeurosis  which  extends  over  the  whole  of  the  electric 
d/rgan,  that  is  to  fay,  over  a  reticulation  of  tendinous  fibres 
comprehended  between  that  aponeurofis  and  the  (kin. 

/,  thieknefs  of  the  electric  organ. 

7/,  n,  nerve  of  the  eighth  pair. 

m}  m,  abdominal  mufcles. 
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T  is  highly  probable  that  the  Indian  dog  ftill  exifts,  in  a 
wild  ftate,  in  the  woods  of  many  parts  of  North  America. 
It  is  likely  that  when  feen  he  has  been  fometimes  miliaken 
for  the  wolf. 

A  very  intelligent  Indian  informed  me,  that  in  the  year 
1792,  when  travelling  towards  the  head  waters  of  the  river 
Miami,  which  empties  into  lake  Erie,  he  had  met  with 
wolves  which  barked  like  dogs,  though  in  other  refpe&s 
they  appeared  to  be  little  different  from  wolves.  Perhaps 
future  refearche^;  will  fhow  that  thefc  were  the  real  Indian 
dogs  in  their  wild  ftate.  The  fubject  is  worthy  of  further 
inquiry.  If  the  Indian  dog  be  an  hybrid  animal,  we  ought 
to  fuppofc  that  he  islefs  common  in  the  woods  than  the  ani- 
mals from  whom  he  is  fprung.  Hybrids  are,  in  general, 
more  rare  than  original  fpecies.  This  observation  applies 
both  to  the  animal  and  to  the  vegetable  world. 

The  late  Mr.  Peter  Kalm  informed  Mr.  John  Bartram  that 
the  dogs  which  he  law  among  the  Indians  of  Canada  "  were 
juft  like  the  dogs  in  Sweden,  and  that  they  had  ears  (harp- 
pointed,  and  (landing  up  like  a  wolf's.  I  can  remember  per- 
fcctlv  well  (continues  Mr.  Bartram-)  that  when  I  was  a  boy 
the  Indians  came  frequently  to  our  houfe.  Their  dogs  had 
{harp-pointed  upright  ears,  and  wo  ufed  to  think  that  they 
were  of  the  wolf  breed.  Now,  whether  the  Indians  had  their 
dogs  from  the  Swedes,  who  fettled  in  Pennfylvania  long  before 
the  Engiifh  fettled  there,  or  whether  the  Indian  dogs  were 
natives  of  North  America,  and  the  fame  kind  as  thofe  in  the 
north  of  Europe  and  Afia,  is  well  worth  inquiring*." 

The  fac't  mentioned  by  Kalm,  and  the  hint  fuggeffed  by 
Mr.  Bartram,  have  fometimes,  for  a  moment,  led  me  to  be- 
Jieve  that  the  wolf-like  dog  of  the  northern  Indians  may 
have  been  received  from   the  Swedes,  who  formed  a  fettle- 

*  A  lctttr  in  rny  poffeffkm,  dated  January  17,  1757,  from  Mr.  John 
Bartram  to  Mr,  George  Edwards. 
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merit  in  Pennfylvania  early  in  the  17th  centurv.  But  a  little 
consideration  has  compelled  me  t  j  relinquish  this  idea  :  for  it 
is  certain  that  the  Indians  were  in  polleSSion  of  this  breed  of 
dogs  long  before  the  arrival  of  the  Swedes  in  America. 

We  have  already  feen  that  the  Spaniards  found  domefti- 
cated  dogs  among  the  Indians  of  Florida,  before  the  middle 
of  the  16th  centurv,  almolt  one  hundred  years  earlier  than 
the  SwediSh   Settlement  in  Pennfylvania.     It  is  not,  indeed, 
certain  that  thefe  dogs  were  of  the  half- wolf  breed  ;  but  it 
is  probable  that  thev  were.     In  the  year  1585  the  celebrated 
navigator  captain  John  Davis  obferved  dogs  "  with  pricked 
ears"   in  the  lands  about  Hudfon's  Bay*.     It  is  highly  pro- 
bable that  thefe  dogs  were  a  variety  of  the  half-wolf  breed  of 
the  Indians.     Captain  John  Smith,  who  arrived  in  Virginia 
in  f6o7,  a  few  years  before  the  Swedish  Settlement,  exprefsly 
mentions  the  affinity  of  the  Indian  dogs  in  that  country  to 
wolves.     I  might  eaSily  adduce  other  inftances.     Thefe  are 
fufficient  for  my  purpofe.     They  evidently  (how  that  the  In- 
dian dog  exilied  in  America  before  the  Swedes  planted  their 
firfl  colony  in  Pennfylvania  :   coniequently,  we  have  no  diffi- 
culty in  anfwtring  Mr.  Bartram's  firil  queition,  which  I  have 
Slated. 

Still,  however,  Kalm's  observation  is  interefiing.  It  leads 
us  to  fufpeel  that  the  dog  of  the  Indians  is  common  to  North 
America  and  to  the  northern  parts  of  Europe.  Neither  Should 
this  circumflance,  in  whatever  light  we  mav  view  the  original 
of  the  Indian  dog,  excite  our  furprife.  If,  as  very  many  of 
the  traders  and  others  fuppofe,  this  dog  is  the  produce  of  the 
wolf  and  the  common  fox,-  his  parents  exilied  in  the  old  as 
well  as  in  the  new  world.  He  may  have  been  formed  in 
America  by  the  union  of  thefe  two  animals ;  or  he  mav  have 
migrated  into  America  from  Europe  along  with  manv  other 
animals,  which,  it  is  highly  probable,  owe  their  original  to 
that  portion  of  the  globe,  or  to  ASia.  For  that  America  has 
received  fome  of  its  animals  (beSide  its  human  inhabitants) 
from  ASia  and  from  Europe,  I  have  very  little  doubt  f. 

I  conjecture  it  will  be  found  that  the  dog  of  the  Green- 
landers,  mentioned  by  Crantz  J  and  other  writers,   is  only  a 
variety  of  the   Indian  dog.     And,  perhaps,  the  dogs  of  the 
Kalmuc  Tartars,  which  are  Said  to  have  a  great  refemblance 
*  Forfter. 

f  See  New  Views,  &c.  Preliminary  Difcourfe,  p.  roi,  1:2. 
X  The  Hiftory  cf  Greenland,  &c.  vol.  j.  p.  74.  Eng|iih.Tranfla«oil, 
London  1767.  "  The  Greenlartriers  (faya  this  author)  have  no  tame 
beafts  but  dogs  of  a  middle  fize,  which  l<  .-  more  like  wolves  than  dogs. 
Molt  of  them  are  wh:te,  yet  there  are  K  me  with  thick  black  h^ir :  they 
don't  bark,  but  growl  ar-j  :iow;  to  mud)  the  rnc-. 
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to  the  jickal.  or  fthakal,  will  alio  prove  to  be  of  the  fame 
hived.  But  with  nie  thefe  muff,  remain,  for  fome  time,  mere 
■■nuvs.  For  I  am  incapable  of  giving  fuch  a  minute 
ipiion  of  the  external  and  internal  appearance  of  the 
Indian  clou  as  would  enable  the  naturalifts  of  Europe  to  de- 
cide 3  qucliion  net  the  leift  curious  in  the  zoology  of  the  new 
world.  In  another  work  I  hope  to  be  able  to  give  a  much 
more  complete  account  oi  this  animal  than  that  which  1  now 
•.-unicate  to  the  public 

I  have  i  tid  that  the  Indian  dog  is  a  much  more  favage  or 
umvrb.HHcd  animal  than  the  common  dog  which  has  been 
introduced  into  America  from  Europe  *.  This  circumttance 
has  not •>  icaped  the  notice  of  fome  preceding  writers.  But  I 
know  ojr'  no  writer  who  has  deduced  from  it  fo  important  & 
concliiiion  as  Mr.  Zimmermann  has  done.  This  truly  learned 
naturalift,  after  remarking  that  the  Europeans  who  have  vi- 
fited  Anic  vu  have  cow  fide  red  the  Indian  dogs  merely  as 
tamed  wolves,  proceeds  to  deduce  the  concluf.on,  that  nei- 
\muica  itfelf,  nor  its  inhabitants,  are  fo  antient  as  the 
n  tries  or  the  people  of  other  parts  of  the  world  f. 

This  conclufion  proceeds  upon  the  notion,  fo  ingenioufly 
I  d  by  Mr.  Zimmermann,  that  the  dog  of  the  old  world 
is  merelv  the  wolf  reduced  to  a  It  ate  of  domehication,  and 
varied,  both  as  to  his  external  afpeet  and  as  to  his  efl'ential 
realities  or  manners,  by  the  influence  of  climate  and  other 
phyfieal  caufes,  during  the  term  of  fome  thoufand  years  J. 
This  fubjeel  is  worthy  of  fome  of  our  attention.  I  regret* 
-.  i.t,  that  in  this  place  I  can  only  touch  it  in  the  molt 
fuperncial  manner.  This  I  (hail  do  under  the  following  1'cven 
heads. 

I.  I  mav  obferve,  in  the  firft  place,  that,  it  is  by  no  means 
probable  that  the  wolf  is  the  fole  parent  or  original  Itock 
fjpom  whence  have  proceeded  all  the  numerous  varieties  of" 
animals  which  go  under  the  general  appellation  of  dogs.  I 
think  it  much  more  probable  that  thefe  varieties  are  derived 
horn  feveral  different  (locks  or  fowrces  hefide  the  wolf;  fuch 
US  the  jackal,  the  hva-na,  different  kinds  of  foxes,  &c.  5cc. 
In  their  inquiries  into  the  genealogical  hiliory  of  the  dog 
kind,  naturalifts,  bv  aiming  at  limplicity,  have  only  tended 
to  involve  the  fubjeel  in  cohfiifion.  A  comparative  view  of 
the  internal  ftruiture  of  the  fuppofed  parents  of  the  dog  kind, 
and  the  clogs,  has  been  too  much  neglected.   Some  attention, 

*   S    -  page  7.  f   Specimen,  ixc.  p.  91. 

,  tie  of  Mr.  Zimmermann's  inquiry  into  the  origin,  &c.  of  the 
dn.f  kind,  ii  well  worthy  of  the  attention  of  the  naturalift.  See  Specimen, 
ftc,  §  j.  p.  83—98. 
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however,  has  been  paid  to  this  fuhject..  EiTential  differences 
between  the  ftruclure  of  the  wolf  and  the  dogs  (I  mean  the 
common  dogs  of  the  old  world,  for  I  know  not  that  any  ana- 
tomift  has  hitherto  inipected  the  ftruclure  of  t he  Indian  dog 
of  America)  have  been  difcovered  ;  differences  fo  cflentiai, 
that  I  think  they  forbid  the  idea  that  the  wolf  and  the  dog 
are  one  and  the  fame  fpecies.  I  do  not,  however,  deny  that 
the  pure  unmixed  wolf  has,  in  ibme  countries,  been  reduced 
to  the  domeftic  ftate  of  the  dog.  But  I  think  it  more  pro- 
bable, that  even  thofe  dogs,  which  are  moft  nearly  allied  to 
the  wolf,  are  hybrids,  begotten  between  this  animal  and  fome 
other  fpecies  of  the  genus. 

II.  From  their  agreement  in  internal  ftructure,  it  is  much 
more  probable  that  the  jackal  or  fchakal  (the  canis  aureus)  is 
one  of  the  principal  original  ftocks  of  the  dogs  of  the  old 
world.  ProfefTor  Gueldenltaedt  has  remarked,  that  the  caecum 
of  the  jackal  "  entirely  agrees  in  form  with  that  of  a  dog, 
and  differs  from  that  of  the  wolf  and  fox."  "  I  may  add 
(fays  Mr.  Pennant,  whofe  words  I  have  been  uving),  that 
there  is  the  fame  agreement  in  the  teeth  with  thofe  of  a  dog, 
and  the  fame  variation  in  them  from  thofe  of  the  two  other 
animals*."  Moreover,  in  his  manners  the  common  don- is 
much  more  allied  to  the  jackal  than  he  is  to  the  wolf,  or  to 
any  other  animal  with  which  we  are  acquainted.  It  then 
this  animal,  and  not  the  wolf,  be  the  principal  parent  of  the 
dog  kind,  the  fpeculations  of  Mr.  Zimmermann  ought  to 
have  little  weight  in  eftablithing  the  position,  that  the  con- 
tinents of  America  are  a  new  creation,  and  their  inhabitants 
new  pofTeffors  of  the  foil.  For,  I  think  the  form  of  the  In- 
dian dog  is  very  considerably  remote  from  that  of  the  jackal, 
which  is  not  known  to  exift  in  any  part  of  America. 

III.  In  order  completely  to  eftablifli  his  opinion  Mr.  Zim- 
mermann mould  have  proved  that  the  dog  is  certainly  derived 
from  the  wolf.  I  have  juft  endeavoured  to  render  it  probable 
that  the  wolf  is  not  the  parent  of  the  dogs  of  the  old  world  ; 
and  I  formerly i-  gave  fome  reafons  for  believing  that  the  Indian 
dog  of  America,  notwithstanding  the  conjectures  of  Lawfon, 
and  other  writers,  is  not  the  pure  unmixed  wolf,  but  an  hy- 
brid, begotten  between  this  and  fome  other  animal. 

IV.  But  in  the  old  world  there  are  dogs  not  perhaps 
more  completely  domefticated,  or,  in  other  words,  not  more 
thoroughly  deprived  of  their  lavage  afpcet  and  manners,  than 
are  the  dogs  of  North  America.  Such  are  the  dogs  of  the 
Kalmuck  Tartars.     And  who  that  attentively  conliders  the 

*  Hiftpry  of  Quadrupeds,  vol.  i.  p.  262.  f  Sec  p.  7. 
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hillor.  quntry  in  which  the  Kalmucks  refide  will  be- 

lieve that  that  country  is  a  new  creation  ?  Who  will  venture 
to  conje&ure  that  the  Kalmucks  thenifelves  are  a  new  people? 
Moreover,  (Calm's  obfervation  would  lead  us  to  believe  that 
the  Indian  dogs  are  the  iamc  (and  of  couvfe  not  more  lavage) 
itjie  of  the  dogs  in  the  north  of  Europe. 

V.  Some  animals  are  very  eafily  brought  into  the  domef- 
ticated  (late.  Others  are  domefticated  with  great  difficultv. 
PeFhaps  there  are  fome  incapable  of  domellication.  If  the 
Indian  dog  be  the  offspring  of  the  wolf  and  the  fox,  or  anv 
other  annual,  we  ought  not,  perhaps,  to  wonder  that  he  is  (till 
more  an  anbna  [re  than  the  generality  of  the  dogs  of 

the  old  world;  for  both  the  wolf  and  the  fox  are  with  diffi- 
culty tamed.  In  this  inquiry  we  ought  alio  to  remember  that 
the  mailer  of  the  Indian  dog  is  a  lavage.  It  may  readily  be 
conceived  that  this  circumftance  will  influence  the  genius  of 
our  animal.  Living  in  the  wood-,  and  too  frequently  badly 
treated  by  his  mailer,  the  dog  mull  often  leave  the  huts  of 
the  Indians,  and,  perhaps,  imbibe  from  his  parents,  in  the 
woods,  a  new  tincture  of  their  afpect  and  their  manners. 
Even  in  our  cultivated  towns,  how  much  do  the  manners  of 
the  dogs  feem  to  depend  upon  the  calling  of  their  mailers  ! 
It  is  a  tact,  that  the  dogs  of  our  frontier  fettlers  have  a  much 
more  favage  a f peel  than  the  dogs  (the  fame  variety)  in  the 
villages  and  populous  towns. 

VT.  In  America  there  were  found  fome  kinds  of  does 
which  were  not  lefs  domefticated  than  the  dogs  of  the  old 
world.  Such  were  the  alco  and  the  itzcuintepotzotli,  of  which 
I  hax-e  already  given  fome  account.  I  think  it  very  impro- 
bable that  thefe  two  fpeeies  or  varieties  were  derived  from  the 
wolf.  Nor  is  it  certain  that  they  were  not  a  fpeeies  of  canis 
tm&  from  thofe  of  the  old  world.  In  whatever 
light  wc  view  them,  they  feem  to  oppoje  an  objection  to  Mr. 
Zimmermann's  notion  concerning  the  recent  creation  of 
America,  and  the  recent  population  of  this  great  portion  of 
the  globe.  Could  it  be  proved  that  the  alco  and  the  ilzcu- 
tli  have  fprung  from  the  wolf,  it  would  be  natural  to 
infer  that  an  immenfe  period  of  time  had  elapfed  before  thefe 
animals  could  have  been  brought  into  the  mild,  domellicated 
itatc  in  which  the  difcoverers  of  America  found  them. 

VII.  and  lalllv.  This  is  not  the  place  to  inquire  into  the 
period  of  the  population  of  America.  I  have  touched  upon 
this  quellion  in  another  work  *,  and  (hall  examine  it  more 
fully  in  a  work  in  which  I  have  long  been  engaged.     Here, 

*  N?w  Views,  Sec.    Preliminary  Difcourfe,  p.  104 — roq. 
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however,  I  msy  obferve,  that  many  circurnflances  forbid  the 
idea  that  America  is  a  new  creationj  recently  emerged  from 
the  influence  of  the  ocean.  And  plrcumftahces,  iiiipreffive 
in  their  nature,  render  it  extremely  probable  that  many  of 
the  nations  of  America  have  redded  in  this  portion  of  the 
world  for  fome  thoufand  vears.  Trying  them  by  their  lan- 
guages, the  Americans  will  appear  to  be  children  of  the  ear- 
lied  human  families  of  which  Hillary  or  the  traditions  of 
mankind  have  preferved  any  memorials. 

Among  the  almoft  innumerable  charges  which  have  been 
brought  againit  the  Indian  inhabitants  of  America,  there  is 
one  which  it  becomes  the  hiftorian  of  Indian  dogs  to  take 
fome  notice  of.  The  Indians  are  accufed  of  great  feverity  or 
cruelty  in  the  treatment  of  their  dogs.  Mr.  Lawfon  fays  the 
favages  are  the  "  wofft  dog-mafters  in  the  world,  fo  that  it 
is  an  infallible  cure  for  fore  eyes  ever  to  fee  an  Indian's  dog 
fat  *."  I  have  already  made  mention  of  this  refpe&able  tra- 
veller's notion  of  the  procefs  by  which  he  fuppofed  wolves  are 
turned  into  dogsf.  The  faithful  father  Charlevoix  favs,  the 
Indians  feed  their  dogs  (C  but  poorly,  and  never  fondle 
them]:."  Carver,  who  fo  frequently  borrows  from  Charle- 
voix, fays  nearly  the  fame  thing  §.  It  is  even  faid,  that, 
owing  to  their  fcanty  allowance  01  food,  the  Indian  docs  are 
often  fo  weak,  that  they  are  obliged  to  lean  againit  a  tree,  or 
fome  other  prop,  whi'.ft  they  bark. 

It  is  well  known  how  much  ingenuity,  eloquence,  and  fci- 
ence,  have,  within  the  laft  fifty  years,  been  employed  to  re- 
prefent  the  Americans  as  the  degenerated,  or  imperfectly  or- 
ganized, children  of  the  earth.  To  complete  the  large  vo- 
lume of  calumny  againit  thefe  poor  people,  even  the  manner 
in  which  they  treat  their  dogs  is  not  fuflferecl  to  pafs  unnoticed 
by  the  hiflorians  of  the  new  world.  "  Prior  to  their  inter- 
courfe  with  the  people  of  Europe,'"  fays  the  eloquent  Dr. 
Robertfon,  "  the  North  Americans  had  fome  |j  tame  dog-, 
which  accompanied  them  in  their  hunting  excurfions,  ana 
ferved  them  with  all  the  ardour  and  fidelity^  peculiar  to  the 
fpecies.  But,  inftead  of  that  fond  attachment  which  tt.e 
hunter  naturally  feels  towards  thofe  ufcful  companions  of  nis 

*  A  New  Voyage,  Sro.  d    38.  +  See  p.  7. 

%  A  Voyage  to  Korth  Atserica,  &c.  vol.  i.  p 

§  Travels,  &<:.  p.  416. 

j;  They  had  many  tame  dogs.     The  liberal  ti     rhich  t:.e  Indians 

fupplied  Soto's  men,  a:. .  hicli   the  men  fupplied  them- 

felves  with  dogs,  leave  usnd  mom  tc  that  tame  dogs  abounded  in 

Florida. 
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toils, they  requite  their  fervices  with  neglect,  felcloni  feed  and 
i.       r  carols  them  * ." 

It  Would,  I  belic\c,  be  a  much  eafier  talk  to  prove  that 
Dr.  RobertfOri  was  unqualified  to  write  the  hiftory  of  Ame- 
rica; I  i  prove  that  the  Indian  Americans  are  not  the  infe- 
riors of  the  people  of  the  old  world  in  the  meafure  of  their 
intellectual  endowments ;  and  to  {how  that  more  than  oat- 
half  of  the  charges  which  have  been  brought  again  ft  thefe 
people  are  charges  re  fulling  from  ignorance  or  from  fvftem- 
atic  zeal,  than  to  prove  that  the  Indians  are  peculiarly  en- 
titled to  the  character  of  kind  and  tender  dog-mallcrs.  After 
ionic  attention  to  this  fubject,  I  mult  candidly  confefs  that  I 
po  fiefs  not  materials  for  a  fatisfying  defence  of  the  Indian. 
The  charges  which  have  been  brought  againft  him  by  the 
writers  whom  I  have  mentioned  will  be  couviclive.  Uut 
why,  in  this  inquiry,  if  the  hiftorian  will  condefcend  to 
mention  the  fact,  and  to  interweave  it  with  his  eloquence, 
mould  he  forget  the  hardihips  of  the  favagc  life  ?  Where  the 
matter  labours  under  a  fcartity  of  food,  his  lervants,  the  ani- 
mals which  depend  upon  him  for  their  fubfiftence,  mutt  ihare 
in  the  hardihips  and  the  evils  of  his  itate.  The  miferablc 
condition  of  the  Indian  dogs  is  a  necefiary  refult  of  the  mi- 
ferablc condition  of  the  Indians  themfelves.  This  is  certain; 
though  the  Indians  tell  us  that  they  keep  their  dogs  poor  that 
they  may  be  light  and  nimble,  and  therefore  the  better  fitted 
tor  the  purpoles  of  hunting. 

Dr.  Robcrtfon,  however,  might  have  found,  in  the  writings 
of  fome  of  the  authors  whom  he  has  repeatedly  quoted,  men- 
tion made  of  the  tendernefs  which  the  Indians  manifclled  to- 
wards their  dogs  in  lome  parts  of  America.  The  following 
paffage  in  AcoTta  mould  not  hive  eicaped  the  hifiorian's  no- 
tice. Speaking  of  the  alco,  the  learned  jefuit  fays  :  "The 
Jndians  doe  fo  love  thefe  little  dogges  that  they  will  fpare 
their  meate  to  feede-  them,  fo  as  when  they  travel]  in  the 
count:  carrte  them  with  them  upon  their  fhoulders  or 

in  their  bofomes  and  when  they  are  ficke  they  keepe  them 
with  them,  without  any  ofe,  but  only  for  company  i." 
Hence  it  appears,  that  of  one  fpecies  or  variety  of  their 
dog?,  the  Indians,  in  iome  parts  of  the  new  world,  were  pe- 
culiarly careful,  and  even  folicitoufly  tender. 

The  Wunaumeeh   Indians   call    the  dog  allum,   al-l 
mo-e~km-neb,  and  mi-kan-ne:    the  Monkcs,  al-lum:    the 
Mahicans,  dee-a-oo,  de-a-oo,  and  .. m-nun-v .•<-;.-  ;   the 

Chippcwas,    a-lim,    anu-vvjeh :    the   Meilifau£er;;,   an-nee- 

*  The  Hiftory  <:!'  America,  v.!.  ii.  p.  2 1  o,  217:   Lontb.-i  ;; 
t  The  I    ..        ■.    t  Morall  Hifioric;  :     321,  joi. 
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moo/b :    the  Ottawas,  an-nee-moo-kau-chc :    the  Indians  or 
Penobicot  and  St.  John's,  allonioofe:  the  Natics,  okutn:  the 
Narraganfcts,  alum:    the  Miamis,   aid*  la-mo:   the  \\  i 
nab,  leviab  '?    the  Pottawatameh,  an~ne-mpo/b.  :    the  Shaw- 
nees,  ivt/Ji,  ivee-feb:    the  Kafkafkias,   remoajj :    the  X 
cokes,  alum,  and  ibnivallum:   the  Mohawks,  abga:-:j^o  r   t.r- 
harr   the  Cochnewagocs,  er-bar :   the  Oneida-,   er-bt   ;   ft     - 
haul,  ale-ball:   the  Onondagos,  tfcbietba:  the  Cavnua-. 
li'aus :   the  Senecasj  chee-aaht  and  cbc-tb :  the  Tufcaroras, 
cbecibj  cbcciJ:! :  the  Wvandots,  nee-a-nwb  :  the  Sioux,  fbun- 
gau,  cbonga,  Jbun-gu/b :    the  Ofages,  /bong-eb:    the  Chee- 
rake,  keera,  keetblab,  keetblegibi  the  Creeks,  ee-fa^  e  /!'.  €   - 
jfo:  the  Chikkafah,  o-pbeKoo-pbe :   the  Choktah^  6-pbez  the 
.Katahba,   taunt-fee,  t.irft.   tafe  :    the  Woccons,    tauh-be : 
the  Natchez,  tuorfei    the  Mexicans,  cb'icbi:  the  Poconchi, 
£/i:  and  the  Chilefe,  /<ci.:. 

If  the  affinity  between  the  "Wunaumeeh  words,  mv-el 
r.eb,  ms-ian-ne,  and  the  Latin  cauis,   the  Italian  oztti,  the 
Neapolitan  ctf/?£,  be  not  accidental,  and  who.  attentively  con- 
fidering  the  very  many  affinities  that  fubfift  between  the  lan- 
guages of  the  old  and  new  world,  will  imagine  that  it  i? 
dental?),  we  have  probably  arrived  at  the  knowledge  of  the 
real  meaning  of  the  Latin  word  cams.    Mekanne,  in  the  lan- 
guage of  the  Del  a  wares,  fignifies  "the  barking  beafi."     It 
appears  from  Dr.  Pallas's  great  work  (J'ocabularia  i 
tii'a)  that  certain  tribes  of  Semoyads  call  a  dog  kni 
nak,  and  ionai;   and  that  the  Karatiini  call  it  kanva.h. 


XXIV.  A  jbort  Account  of  the  Trj&riyvemtnt  in  Circular  A- 
cbiUclure  made  bj  C.  .  . .  ;.  ham. 

x    O  R  this  invention,  which  appears  to  he  ingenious,  and 
applicable  to  many  important  ufes,   a  patent  has  been  taken 
out  by  Meffrs.  John  Scott,  James  Clarkfon,  William  T»- 
tham,  and  Samuel  Mellifh.     The  invention   confirms  in 
form  given  to  the  bricks  or  (tones  to  be  employed  in  cir 
buildings,  which  is  fuch  as  to  make  them  lock,  as  it  • 
into  each  other,  and  that  fo  effectually  as  to  preclude  tL 
fibirrty  of  their  parting  joint  by  any  accident  whatever 
laid  down  properly. 

Two  of  the  vertical  fides  of  each  piece  employed  in  fnch  cir- 
cular ftruftures  anfwer  to  two  radii  from  a  common  centre ; 
a  circle  from  the  fame  centre  forms  the  third  vertical  fide  : 
and  the  fourth  fide  is  formed  by  another  circle  of  a  radius  as 

-■     ... 
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much  fhorter  than  the  laft,  whatever  that  may  be,  as  the 
thicknefs  intended  for  the  wall !  they  are,  in  fa&,  wedge- 
formed.  This  i.-.  fo  precifely  the  cafe,  that  where  the  pieces 
(to  which  the  patentees  have  given  the  name  of  Tatham's 
clumps)  are  intended  to  form  solid  pillars,  or  the  like,  they 
exhibit  only  the  three  firft- mentioned  vertical  fides. 

The  horizontal,  or  under  and  upper  fides  of  the  clumps, 
have  a  kind  of  mouldering  or  protruding  part,  and  a  corre- 
fponding  hollow  or  depreffed  part  to  fit  the  fimilar  parts  of 
the  next  courfe,  and  theie  are  at  the  fame  time  fo  adj  nfled 
that  each  courfe  will  break  joint  with  the  one  before  laid; 
that  is,  the  vertical  joinings  of  every  row  fall  on  the  middle 
of  the  clumps  which  form  the  one  below  and  ihe  one  above  it. 

The  form  given  to  the  (hpulderings  or  joggelings  is  fo  in- 
geniouHy  contrived,  that,  were  a  cylinder  formed  of  thefe 
clumps,  with  the  two  extreme  circles  tied  together  by  means 
of  Ions:  bolts  palling  up  the  centre,  fecured  by  fcrews  or  other 
faftenings,  it  might  be  laid  upon  its  fide  and  employed  as  a 
garden  roller,  without  the  possibility  of  any  one  of  the  clumps 
falling  out  of  its  place. 

It  Ts  eafy  to  fee  that  this  contrivance  is  applicable  to  a  va- 
riety of  purpofes :  as, 

ill,  In  rural  architecture,  Sec.  For  example,  in  cott3ges, 
country  honfes,  villas,  circular  barns;  granaries,  fecure  from 
rats,  mice,  and  other  vermin;  feeding  honfes,  cattle  fhedp, 
fummer  houfes,  caftles,  towers,  turrets,  battlements,  pali- 
fadoe  work,  door  fteps,  ftair-cafes  (fecure  from  fire),  plea- 
fure  houfes  on  eminences  and  near  the  fea,  bathing  houfes, 

&c. 

2dlv,  In  folid  work  ;  as  columns,  colonnade?,  agricultural 
rollers,  rollers  for  roads,  garden  rollers,  {tone  or  brick  piers 
in  water  works",  Sec. 

3i!ly,  To  hydraulic  and  fubterraneous  architecture,  for 
fewers,  culverts,  tunnels,  conduits ;  cylinders  in  bridge 
work,  thereby  giving  flrength,  cheapnefs,  waterway,  and 
lightnefs,  to  the  firuclure ;  mills,  refervoirs,  communica- 
tions, wells,  cefspools,  and  the  like. 

4lh!y,  In  marine  architecture,  to  dock  work,  bafins,  bar- 
hours,  piers,  jetties,  light-houfes. 

jthty,  In  military  architecture,  to  magazines,  _  block - 
houfes,  redoubts,  covert  ways,  lines  of  communication, 
watch  towers,  &x. 

6thly,  In  architecture  applying  to  warchoufes  and  manu- 
facture's; for  example,  circular  windows  and  other  apertures 
admitting  light  and  air,  brewers'  vaults,  boilers,  Sec.  &c. 

jthly,  Church  architecture;  for  example,  circular  cha- 
pels, 
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pels,  fteeples,  column?  to  fupport  ponderous  roofs,  the  hol- 
low ones  with  flair-cafes  when  wanted,  niches,  cells,  cloif- 
ters,  vaults,  &c. 

Explanation. 

Fig.  1.  a  is  a  lingle  clump,  having  its  male  point  inwards 
on  the  fide  in  view;  b  is  one  with  the  female  point  inwards 
on  the  reverie  of  the  fame  clump. 

Fig.  2.  a,  one  with  the  male  point  outwards ;  b,  one  with  the 
female  point  outwards.  Each  of  thefe  figures,  1  and  2,  re- 
prefent  different  kinds  of  clumps,  which  being  laid,  one  kind 
at  a  time,  in  a  circular  form,  with  the  fame  fides  uppermoft, 
will  make  one  courfe  :  fee  fig.  5.  for  an  example  of  one  courfe 
of  clumps,  fig.  1,  a.  Then  add  one  courfe  of  fig.  2,  fitted  in 
male  and  female  (or  joggled)  ;  and  fo  on  alternate  circles, 
fig.  1  and  fig.  2,  to  the  end  of  the  length  defigned,  termi- 
nating the  fame  with  a  cart  iron  plate,  fiaunch  piece,  or  key 
clump,  with  two  male  fides  fo  as  to  admit  of  taking  down 
for  repairs,  &c.  This  method  will  form  a  broken  joint,  fuch 
as  the  one  exhibited  in  perfpeclive  view  fig.  9. 

Fig.  3.  is  an  elongated  clump  for  forming  folid  columns, 
colonnades,  8cc;  a  having  its  male  point  inwards,  and  b  hav- 
ing its  female  point  inwards. 

Fig.  4.  a  clump  elongated  as  in  fig.  3.  a  fhows  the  view 
with  the  male  point  outwards :  b  the  reverfe  of  the  fame 
clump,  with  the  female  point  outwards.  Thefe  clumps  are 
fo  be  laid  into  each  other  in  the  fame  manner  as  fio\  1  and  2, 
to  form  a  column  of  folid  work,  of  which  a  fection  is  repre- 
fented  in  fig.  8.  If  it  is  intended  to  conftruct  a  circular  flair- 
cafe  with  dome-lieht,  See.  on  this  principle,  one  or  more 
clumps  in  each  courfe  of  work  (be  the  fame  of  brick,  earth, 
ffone,  or  other  material,  according  to  the  defign  and  extent,) 
muft  be  of  the  long  kind,  to  form  the  Jlep  of  the  flairs;  all 
the  reft  of  fhort  clumps,  fig.  1  and  2,  to  admit  light  and  ac- 
cefs  through  the  aperture  of  afpiral  afcent. 

Fig.  5.  a,  a,  a,  (hows  the  petition  of  clumps  a,  fig.  1,  ac- 
cording to  the  mode  of  laying  them,  with  the  male  point  in- 
wards :  b,  b,  b,  fhows  the  reverfe  of  the  fame  clump  with  the 
female  point  inward.  The  bottom  circle  in  this  and  the  next 
figure  fhows  merely  the  petition  which  a  continuation  of  the 
clumps  would  take. 

Fig.  6.  clumps  with  blank  fides  uppermoft  :  thefe  are 
merely  for  laying  the  firft  courfe  on  the  ground,  or,  iri  fome 
inftances,  for  laving  the  expenfe  of  a  cafl  iron  rim  next  the 
fiaunch  of  a  branch  piece.  Their  reverie  mint  be  always  in- 
dented, or  joggled,  to  fit  the  next  courfe  of  clumps.     If  it  is- 

VaL.XVrjS0.5S.  L  required 
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required  to  form  aflufh  edge,  fucfc  as  the  cheek  of  a  window 
or  door,  it  can  he  done  by  cutting  down  the  clumps  into  half 
clumps,  as  reprefented  hv  the  dotted  line  X,X,  fig.  9.  Ra- 
viels,  rabbits,  grooves,  8cc,  and  returns  of  corner?,  elliptics, 
&c.  muft  be  fpecifically  moulded  on  the  fame  principle  ;  or 
girders,  ties,  Sec,  may  fecure  anv  variation  by  means  of  fuit- 
ablc  call  iron  clamps,  modified  according  to  the  particular 
contingency. 

Fig.  7.  a  feclion  of  a  wel]  or  pipe,  Sec.  the  furface  of  the 
circle  in  view  being  put  together  with  clumps  fig.  2,  the 
male  fide  a  pointing  outwards. 

Fig.  8.  fhows  the  plan  of  a  folid  column  formed  of  elon- 
gated clumps  of  the  kind  t/,  fig.  4,  the  male  points  outwards 
being  in  view.  As  this  fame  modification  contracts  the  circle 
to  a  fmaller  column,  in  that  cafe  fewer  pieces  will  be  required. 

Fi£.  9.  is  a  perfpective  view,  mowing  a  fegment  of  the  work 
(part  of  a  circle)  formed  out  of  fix  clumps  laid  in  their  order 
from  figures  1  and  2,  the  bottom  courfe  having  a  blank  fide 
as  defenbed  fig.  6. 

Fig.  jo.  part  of  a  clump  main  pipe,  mowing  the  manner  of 
{launching  in  a  caft  iron  branch  piece  in  order  to  join  the 
fame  to  a  branch  main.  This  can  be  performed  with  the 
help  of  an  iron  rim  (joggled)  as  reprefented  in  fig.  11  ;  or  it 
can  be  fitted  to  blank  tides  next  the  Haunch,  and  theoppofite 
end  of  the  bolt  can  be  counter-funk  into  perforated  clumps, 
having  the  prominent  ends  fitted  with  a  male  and  female 
(crew,  in  order  to  mde  the  Haunch  piece  in  or  out  as  oecafion 
demands. 

Fig.  II.  a  caft  iron  rim  indented  or  joggled  to  fit  a  courfe 
of  clumps  as  reprefented  on  the  furface  in  view,  in  order  bo 
admit  the  flaunch  to  flip  in  and  out  as  required  on  its  fmooth 
furface. 

Fig.  12.  a  plain  caft  iron  flaunch  for  joining  a  clump  main 
in  fuitable  lengths  to  be  occafionally  taken  down:  they  may 
alio  be  laid  in  lengths  by  means  of  a  key  clump,  having  two 
male  fides  to  have  the  joints  banded  with  a  hoop. 

Fig.  13.  fhows  the  mode  of  fitting  the  prominent  point  of 
the  flaunch  bolt  by  means  of  a  male  and  female  fcrew,  fo 
that  the  flaunch  piece  may  be  Hided  into  or  out  of  its  birth 
at  option,  without  hanging  on  the  flaunch  plate  or  joins. 
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XXV.  On  the  Freezing  Point  of  Tin,  and  the  Boiling  Point 
bj' Mercury  •  with  a  Defcriplion  of  a  Self-regiflering  Ther- 
mometer iwOented  by  Mr.  James  Crichton",  of  Glaj- 
goiv  \ 

OOME  time  ago,  having  made  fome  high  ranged  thermo- 
meters, I  wifhed  ro  try  their  correspondence  at  high  tempe- 
rature.-. I  procured  for  this  purpole  l|  pound  of  the  belt 
efTaved  tin  (block),  and,  after  fulpending  two  thermometers 
upon  a  Hiding  fupport,  I  mehed  the  tin  in  a  heat  of  from  200 
to  30°  above  the  melting  point :  I  then  lowered  my  thermo- 
meters down  into  the  metal,  and  obferved  the  mercury  to  fink 
gradualism  both  till  it  arrived  at  4420;  then  it  injlantly  funk 
to  4390,  and  as  inftantaneoufly  role  to  442°.  At  this  tem- 
perature the  mercury  remained  perfectly  ftationarv  for  five 
minutes,  at  which  time  the  metal  became  folic!  to  the  centre 
of  the  crucible.  After  obierving  this  fact,  which  to  me  was 
new,  I  waited  upon  Dr.  Mickleham,  and  requefted  that  he 
would  be  prefent  when  I  mould  repeat  the  experiment,  to 
afTiit  me  in  difcoveiing  the  fallacy,  if  there  was  anv.  We 
then  procured,  from  another  work,  the  fame  quantity  of  tin 
as  before,  and  repeated  the  experiment  feveral  times  with  the 
fame  remit. 

Another  accurate  ftandard  point,  that  of  4420,  for  adjuft- 
ing  thermometers,  has  thus  been  afcertained  ;  a  circumftance 
which,  judging  by  the  ufe  it  will  be  of  to  myfelf  in  confiru6t- 
ing  high  ranged  thermometers,  I  think  too  important  to  be 
withheld  from  chemilts  and  others  who  may  wifh  to  avail 
themfelves  of  it. 

Before  1  quit  the  fubject  of  mercurial  thermometers  I  beo- 
to  ft  ate  another  fact  which  may  alfo  be  of  ufe  to  the  philofo- 
phical  world.  Quickfilver  does  not  boil  at  dco3,  but  at  6?^ 
at  the  lowed.  The  preciie  point  I  have  not  yet  found  leifure 
enough  to  afecrtain. 

I  (hall  now  defcribe  a  regiftering  thermometer  fit  for  me- 
teorological purpofes,  which  I  have  lately  invented  and  con- 
ftructed,  and  which  fome  of  my  friends  have  requefted  me  to 
make  public.  Its  action  depends  on  the  different  degrees  of 
expantibility  of  different  metals  when  expofed  to  a  change  of 
temperature.   (See  Plate  III.) 

The  length  of  the  inurnment  is  about  13  inches.  Fig;.  1. 
reprefents  a  front  view  of  it,  and  fig.  2.  a  fide  view  i  (fee  lct- 

*  Communicated  by  the  Author. 
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ter*  of  reference  are  the  fame  in  both,  where  they  can  be  ap  • 
plied. 

The  bar  A,  of  which  the  fide  BC  is  of  iron,  and  the  other 
DE  of  zinc,  is  about  one  inch  broad,  a  quarter  of  an  inch 
thick,  and  eight  inches  in  length.  It  is  firmly  fixed,  at  the 
lower  extremity  I,  to  a  board  <j,b,ctd,  made  of  mahogany. 

On  the  application  of  heat,  this  bar,  by  the  fuptrior  ex- 
panfion  of  the  zinc,  is  inclined  at  the  top  towards  B.  In  the 
upper  end  of  the  bar  there  is  a  pin  (feen  at  A,  fig.  2.)  which 
goes  into  the  fork-like  opentng  L  of  the  index  LM  (fig.  1.), 
and  carries  the  fhort  end  of  this  index  along  with  itj  confe- 
quently  the  long  end  is  carried  along  the  fcale  from  ^c  to- 
wards iooD. 

When  the  internment  is  expofed  to  a  lower  temperature, 
the  movement  is  exactly  the  reverie  of  what  I  have  been  de- 
foribing. 

Beneath  the  index  LM  are  two  others  on  the  fame  axis  G, 
one  of  which  can  be  carried  towards  the  right,  and  the  other 
towards  the  left,  by  means  of  a  pin  which  goes  through  the 
firft-mentioned  index  at  H.  By  this  means,  the  greater!  and 
loweft  degree  of  temperaiure  that  occurs  from  the  time  the 
thermometer  is  iet  or  adjulted  till  it  be  again  confulted,  is 
accurately  marked. 

In  adjusting  the  thermometer  for  obfervation,  all  that  is 
neceffary  is  to  bring  the  two  fmall  indexes  immediately  be- 
low the  broad  one.  As  the  lad-mentioned  one  is  moved 
backwards  or  forwards  by  variations  of  temperature,  it  carries 
one  or  other  of  the  fmall  ones  along  with  it,  by  means  of  the 
pin  H,  leaving  one  of  them  at  the  high* ft  and  the  other  at 
the  loweff.  degree  that  may  have  occurred  from  the  lali  time 
of  adjuftment. 

The  i  ice  of  the  upper  part  of  the  inftrument  is  covered  with 
s  door,  the  hinges  of  which  a;c  at  N  and  O. 

The  range  of  any  thermometers  of  this  kind  which 

I  have  yet  made,  is  from  lo'  below  to  100  above  o\  This 
inftrument  proves  very  accurate  in  its  indications]. 


XXVI.  Memoir  01  of  Ants,   and  the 

::ds  in  theje  In- 
3s.     By  A.  F.  Fof.'Kcnov 

Q 

ift.  i^O  much  has  been  alp  i   in  regard  to  ants  and 

their  acid,  that  it  appears  nothing  more  remains  to  be  added 

1   Frofn  Ah,  ..'. .  du  .'■  .  5. 
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on  the  fubject.  Since  the  lime  that  Samuel  Fiflier  fifft  de- 
fcribed  this  acid  in  1670,  and  taught  a  method  of  obtaining 
it  by  diftillation,  till  citizen  Deyeux  confirmed  by  exact  ex- 
periments the  identity  of  the  acid  of  ants  with  the  acetous 
acid,  (an  identity  firft  announced  in  1749  by  Margraff,  then 
in  1777  by  Ardviflbn  and  Oehrn,  and  afterwards  by  Berg- 
man,) all  thatchemifts  have  done  on  this  fubjectfeems  merely 
to  be,  that  fome  of  them  have  maintained  the  fuppofed  ana- 
logy; while  others  have  wiftied  that  this  analogy  fhoyld  be 
only  apparent,  and  that  the  formic  acid  fhould  be  con  fide  red 
as  a  peculiar  acid  Jut  generis.  I  do  not  fpeak  here  of  the 
opinion  of  Thouvenel,  who  pretended  that  the  acid  of  ants 
was  the  phofphoric  acid,  becaufe  this  opinion  was  fupported 
by  no  pofitive  facl: :  I  thought  it  might  be  (till  ufeful  to  re- 
fume  the  analyfis  of  ants ;  and  the  reader  will  find  that,  hav- 
ing been  employed  in  this  refearch  with  C.  Vauquelin,  it  pre- 
fented  to  us  fome  facets  which  had  efcaped  our  predeceflbrs. 

2d.  Having  cleaned  the  ants  which  were  collected  in  the 
wood  of  Boulogne,  and  of  that  kind  called  by  Linnceus  fcr- 
mica  rufa,  they  were  bruifed  in  a  marble  mortar.  During 
this  operation  a  vapour  was  difengaged  of  an  odour  fo  (harp 
and  pungent  that  it  hurt  the  eyes,  and  could  be  compared  to 
nothing  but  the  acetic  acid  or  radical  vinegar. 

3d.  The  ants  thus  bruifed  were  put  to  macerate  in  alcohol 
for  feveral  days,  and  in  a  temperature  of  about  68  or  70  de- 
grees the  alcohol  a  {Turned  a  yellow  colour. 

4th.  The  alcoholic  infufion  of  ants  fubje&ed  to  diftillation 
turn iflied  an  inflammable  liquor  ilightly  acid.  During  the 
diftillation  there  was  formed  in  the  liquor  a  brownifli  depofit 
which  was  collected  on  a  filter. 

5th.  The  acid  liquor  which  remained  after  diftillation, 
when  filtered  and  feparated  from  the  depofit,  was  faturated 
with  lime.  It  then  became  brown,  thick,  and  acquired  a 
naufeous  and  pungent  favour.  By  blowing  through  a  tube 
into  the  thick  liquor  there  was  formed  a  multitude  of  bub- 
bles, which  exhibited  the"  fame  prilmatic  colours  as  foap 
bubbles. 

6th.  This  combination  of  the  acid  of  ants  with  lime,  when 
fubjected  to  the  teft  of  different  re-agents,  exhibited  the  fol- 
lowing phenomena : 

a.  Mixed  with  concentrated  fulphuric  acid  it  exhaled  the 
odour,  of  vinegar. 

b.  With  nitrate  of  lead  it  gave  an  abundant  white  precipi- 
tate. 

c.  With  nitrate  of  filver  a  yellowifli  precipitate. 

d.  With  muriate  of  barytes  there  was  nothing  fenfible. 

L  3  e.  Ammo- 
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e.  Ammonia  produced  no  change  in  it. 

f.  Alcohol  formed  a  ropy  and  ducYile  precipitate. 

7th.  A  part  pf  the  thick  liquor  being  mixed  with  half  a 
part  of  concentrated  fulphurie  acid  and  two  parts  and  a  halt 
of  water,  there  was  immediately  formed  averv  thick  magma. 
This  mixture  was  fubjeclcd  to  diltillation,  and  the  product 
was  divided  into  three  parts,  They  were  all  clear  and  eo- 
lourlefs  :  they  had  an  empyreumatic  odour,  and  a  very  (hong- 
acid  tafte. 

The  ref.d-.mm  of  this  diftillation  had  acquired  a  yery  dark 
brown  cdfuir,  and  a  difagreeable  burnt  talte,  though  it  had 
not  b;;rn  carried  to  drynefs. 

The  lirl't  product  tried  with  acetite  of  lead  gave  no  fi^ns 
of  the  prcfence  of  the  fulphurie  acid  :  the  fecond  and  third 
gave  t  lie  fame  re  full ;  which  proves  that  they  contained  no 
fulphurie  acid. 

This  acid  diftillcd  and  combined  with  potafh  furnilLed  real 
acetite  of  potafb  which  attracted  the  moifturc  of  the  air;  ex- 
haled, bv  the  addition  of  concentrated  fulphurie  acid,  a  (irong 
vapour  like  that  of  radical  vinegar;  and  in  a  folution  of  ni-  v 
trate  of  mercury  formed  a  flaky  precipitate  like  common  ace- 
tite of  potaOi. 

The  greater  part  then  of  the  acid  of  ants  is  acetous  acid,  as 
C.  Deveux  has  already  proved  by  a  careful  analyfis  and  expe- 
riments *. 

8th,  The  calcareous  combination  of  the  acid  of  ants,  ob- 
tained hy  infufmg  them  in  alcohol,  exhibited  to  us  a  vcrv 
remarkable  character.  In  a  folution  of  acetite  of  lead  it 
formed  a  very  abundant  depoilt,  which  was  redjflblved  hy 

*  Bergman  had  found  in  it  foint  relcmblance  to  the  acid  of  vinegar  ; 
♦he  following  is  what  he  fays  on  this  fubjeci  : — Hoc  at  id  ..m  indole  aceto 
proximc  acredit,  in  yarn's  taatcn  dirTcrunt.  Priu-  cum  ni  ignefia,  ferro  et 
zinco  cryftallifabiles  praebet  fales,  pufttrhis  nonnifi  deliqueiccntes.  Mag- 
ntfia  formi.ata  in  primis  notaru  digni  eft.  In  another  part  of  his  \voik-, 
A  D';jpr:mi'jn  on  Miignrjia,  Bergman  tpeaksalioof  the  formic  acid,  and 
defcribes  the  properties  of  the  fait  which  it  forms  with  magnefi 
jOWs : — Acid  urn  fonnitarum  magnef\a  f  .turatum  ami  am  deferens  fundum 
petit,  abundaate  autem  acido  folvendum  er  eyaporationc  crytrallos  depo- 
rens,  ou3e  faporis  fere  expertes  aegerrtone  aqvta  folvimtur,  in  igne  non  lun- 
duntur;  fed  tamen,  parum  dtcri.pit.int,  fubito  nigrefcunt,  taodfcmtjue  in 
puiverem  fatifcunt  album,  in  acidis  etfervtkt  ntem  quum  acidum  formi- 
carum  fnb  deftru£tipne  magnpftaaa  praebeal  aeream,  Cryftallorum  ngura 
ed  hemifphxrica, piano  fecante  Curium  verfo,  paulum  concavo, poltto,  ftriii- 
quc,  oc.ulo  arm  a  to  vix  difcemefidis,  e  ccntro  radiante  :  hinc  Luculenter 
aceto  dignofcitur  acidum  formicarum,  cui  alioquin  indole  proxime  aCctdit, 
il'.t  tamen,  aeque  ac  acidis  virrioli  nitrique  phlogifticatis,  magnefiatn  eiipiens 
hujus  falis  dimulium  pondus  eft  tx  magnefia.  Una  ejuld*m  pars  tredecun 
requirit  aqua:,  ut  folvatur  in  calorc  quindecim  gtaduunij  fpiriius  vini  eum- 
dem  non  fufcipit. 

the 
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the  acetous  acid,  and  even   bv  that  which  was  obtained  in 
the  folution  above  defcribed,  No.  7. 

As  this  experiment  fhows  that  the  acid  taken  from  the  ants 
by  alcohol,  and  combined  with  lime,  contained  fomething 
elfe  than  acetous  acid,  iince  this  calcareous  fait  precipi- 
tated acetite  of  lead  ;  and  as  this  different  matter  was  not  vo- 
latile, fince  the  product  of  the  diftillation  with  fulphuric  acid 
did  not  produce  the  fame  effect,  we  tried  to  find  it  again  in 
the  refiduum  of  the  diftillation  :  but  this  refiduum  contained 
to  much  fulphuric  acid  that  it  was  impofiible  for  us  tofuc- 
ceed  ;  we  therefore  had  recourfe  to  the  following  experiment. 

9th.  A  part  of  the  combination  of  the  formic  acid  with 
jime  was  mixed  with  a  folution  of  nitrate  of  lead,  and  there 
was  immediately  formed  a  very  abundant  precipitate  of  a  yel- 
lowifh  colour,  which  when  put  upon  burning:  coals,  after  hav- 
ing been  well  wafhed  and  dried,  became  immediatelv  black, 
exhaled  an  animal  and  ammoniacal  odour,  while  the  lead  was 
reduced  to  a  metallic  ftale. 

Sulphuric  acid  diluted  with  about  fix  parts  of  water  was 
poured  over  this  precipitate  reduced  to  fine  powder.  At  the 
moment  of  mixture  the  powder  remained  at  the  furface  of 
the  liquor  as  if  it  had  been  a  fat  fubftance,  and  it  did  not  be- 
come mixed  with  fulphuric  acid  till  after  long  agitation. 

When  the  mixture  was  well  made  the  volume  of  the  pre- 
cipitate was  diminifhed  :  it  became  heavier  and  whiter.  The 
hquor  then  had  a  flight  acid  and  faccharine  favour,  which 
was  deftroved  bv  the  addition  of  the  fulphuric  acid,  and  was 
ioon  lucceeded  by  a  naufeous  favour.  It  precipitated  (lightly 
muriate  of  barvtes,  which  indicates  foine  traces  of  fulphuric 
acid,  ft  precipitated  lime  water  only  very  weakly;  but  at 
the  end  of  fome  hours  there  were  formed  a  great  manv  crvi- 
tals  at  the  furface  of  the  liquor,  and  on  the  fides  of  the  glafs 
containing  the  mixture. 

It  precipitated,  in  abundance  nitrate  of  mercury,  and  thofe 
of  filver  and  lead. 

Combined  with  barvtes  it  gave  a  reddifh  folution  of  a  faline 
and  pungent  favour.  This  combination  reduced  to  a  fmall 
volume  did  not  crvftallize  ;  a  (light  pellicle  onlv  was  formed 
at  its  furface.  Potalh  did  not  feparate  the  barvtes  from  this 
combination,  but  the  alkaline  carbonate  produced  a  precipi- 
tation. The  oxalic  acid  formed  in  it  a  verv  abundant  depoiit, 
but  the  tartarous  and  citric  acids  produced  in  it  no  change. 

10th.  The  facts  here  detailed  indicate  to  us  that  the  matter 
combined  with  lime  along  with  the  acetous  acid  was  of  the 
nature  of  the  malic  acid  ;  but  to  be  more  certain  we  exa- 
mined it  comparatively  with  the  latter,  combining  both  of 
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them  with  the  fame  fubftances.  Without  here  entering  into 
a  tirefome  account  of  thefe  comparative  experiments,  we  (hall 
content  ourfclves  with  faying  that  thefe  two  compounds  ex- 
hibited rhamomena  abibiutely  timilar. 

Ants  contain  then,  and  confequently  form,  malic  acid,  like 
vegetables.  It  is  no  doubt,  the  prefence  of  this  acid  which 
had  mifled  the  chemifts  who  preceded  us  in  this  labour. 
While  they  acknowledged  in  the  acid  of  ants  a  great  analogy 
with  vinegar,  they  however  found  differences  which  induced 
them  to  confider  it  as  a  particular  acid  ;  and  thefe  differences 
arofe  from  the  prefence  of  the  malic  acid  in  the  acetous  acid 
of  ants. 

Diflillaiion  of  the  Product  of  Jin  Is  treated  with  Alcohol. 

nth.  The  ants,  exhaufted  by  alcohol,  furnifhed  a  limpid 
and  (lightly  alkaline  water,  a  reddifh  brown  oil,  thick  and 
exceedingly  foetid.  The  firft  liquor,  diluted  with  water,  and 
filtered  to  feparate  the  oil,  produced  a  flight  effcrvefcence 
with  acids. 

As  it  emitted  at  the  fame  time  an  odour  of  vinegar,  eafily 
diftinguifhed  amid  ft  the  foetid nefs  by  which  it  was  accom- 
panied, a  certain  quantity  of  it  mixed  with  lulphuric  acid  was 
diftilled,  and  we  obtained  a  colourlcls  acid  product  of  an  em- 
pvreumatic  odour,  which  contained  a  imall  quantity  of  ace- 
tous acid.  Was  this  acetous  acid  completely  formed  in  the 
ants  exhaufted  by  alcohol,  or  was  it  formed  by  the  action  of 
the  fire? 

The  product  of  the  diftillation  of  the  exhaufted  ants  con- 
tained then  a  foetid  empyreumatic  oil,  carbonate  of  ammo- 
nia, and  acetite  of  ammonia,  all  diilolved  in  a  large  mafs  of 
water. 

Examination  of  the  ]\  fatter  which  ft  para  ted  from  the  Alcohol 
during  the  Diftillation  mentioned  in  A'o.  4. 

1 2th.  The  reader  will  remember  that  the  alcoholic  infufion 
fubjecjted  to  diftillation  fuffered  to  be  depofited  a  brown  fub- 
ftance  which  had  been  feparated  from  it  by  the  filter.  This 
fubftance  was  of  fo  dark  a  red  colour  that  when  ken  in  a  large 
mafs  it  appeared  to  be  black:  when  dried  it  was  brittle,  its 
fracture  was  fmooth  and  brilliant  like  that  of  refin,  it  had  no 
fenfible  favour,  it  was  not  foluble  in  water;  and  this  may 
ferve  to  explain  its  precipitation  in  proportion  as  the  alcohol 
evaporated.  Though  inioluble  in  water,  when  macerated  a 
time  in  that  fluid  it  communicated  to  it  a  (light  fawn 
colour»  owing,  in  all  probability,  to  a  lmall  quantity  of  ex- 
tractive matler  interpofed  between  its  parts. 

Alcohol 
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Alcohol  fiightly  heated  over  this  fubftance  diflblved  the 
greater  part  or  it.  It  atTumed  a  prcttv<.lark  red  clour:  there 
however  remained  a  brownifh  matter,  which  did  not  com- 
bine with  that  liquid  whatever  quantity  of  it  was  added.  Thi3 
alcoholic  folution  became  milky  by  the  addition  of  water,  and 
at  the  end  of  feme  days  there  was  feparated  a  refin-like  cie- 
pofit  foft  and  ropv,  of  a  reddifh  colour  and  a  very  difagree- 
able  naufeous  tafle,  (lightly  foluble  in  water,  fince  it  commu- 
nicated to  it  a  little  of  the  colour  and  of  the  naufeous  tafte. 
This  depofit  is  a  fat  matter  of  a  peculiar  nature. 

The  brownifh  matter  not  diflblved  by  alcohol,  already  men- 
tioned, appeared  to  us  to  be  albumen,  which  the  moifture, 
and  perhaps  the  acid  contained  in  the  ants,  contributed  to 
render  foluble  in  alcohol.  This  albumen  was  coagulated  by 
the  heat,  and  precipitated  with  the  fat  matter  in  proportion 
as  the  alcohol  was  volatilized.  When  placed  on  burning 
coals  it  decrepitated,  became  corneous,  fwelled,  and  puffed 
up,  emitting  white  foetid  ammoniacal  fumes :  it  left  on  the 
fijpport  a  large  and  light  charcoal.  It  was  in  no  manner 
foluble  in  water;  it  contained  a  little  hydrogenated  carbon, 
which  gave  it  a  brownifh  colour. 

13th.  A  portion  of  the  ants  exhaufted  by  the  acVion  of  al- 
cohol was  lr.hjecf.ed  to  difiiliation  in  an  open  fire.  There  re- 
mained a  charcoal,  which,  like  all  thofe  of  animal  fubftancesj 
burnt  with  difficulty,  and  left,  after  long  conibnliion,  wlnu? 
afhes,  which  contained  nothing  but  pholphate  of  lime. 

This  was  proved  bv  treating  it  with  nitric  acid,  which  dif- 
folved  the  greater  part  of  it  without  effervefcence,  and  bv  add- 
ing to  the  folution  ammonia,  which  formed  in  it  a  white  ge- 
latinous depofit  which  exhibited  all  the  properties  of  phof- 
phate  of  lime. 

The  portion  of  allies  which  did  not  difiblve  in  the  acid  was 
filex ;  but  as  the  incineration  had  taken  place  in  an  earth 
crucible,  this  fubftance  arofe,  in  all  probabilitv,  from  that 
veffel.  However,  to  afcertain  whether  this  earth  had  been 
really  furnimed  by  the  crucible,  fome  of  this  charcoal  was 
burnt  in  fmall  portions  in  a  crucible  of  platina  until  we  ob- 
tained a  quantity  of  allies  fufficient  to  be  fubjeeled  to  exa- 
mination, and  the  following  refult  was  obtained  : — 150  parts 
of  charcoal  of  ants  were  reduced  in  an  ignited  platina  cruci- 
ble, at  the  end  of  ieveral  hours,  to  22  parts  of  alhes;  14  parts 
of  thefe  afhes  were  diflblved  bv  nitric  acid;  the  eight  parts 
not  diflblved  were  fand  mixed  at  firft  with  the  ants. 

It  refults  from  this  experiment  that  the  ofleous  fkeleton  of 
ants  is  formed,  like  that  of  warm-blooded  animals,  of  phof- 
phate  of  lime.     It  is  not  improbable  that  the  long  and  ftrong 
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calcination  to  which  it  was  neceiTary  to  fubjecl:  their  charco.il 
in  order  to  incinerate  it,  decompofed  this  (alt,  and  carried  it 
to  the  Kate  of  lime  :  to  confirm  this  conjecture  would  have 
required  more  of  the  charcoal  than  we  were  able  to  procure. 

14th.  It  refults  from  this  analvfis  that  ants  are  formed  of 
re  quantity  of*  carbon  united  to  a  final!  quantity  of  hry*- 
drogen,  and  no  doubt  alfo  to  a  little  oxygen.  This  com- 
pound is  mixed  with  pholphate  of  lime,  which  conftitutes 
the  (olid  paj'.t  or  the  fkelcton  of  the  infect.  Ants,  betides  the. 
preceding;  compound,  contain  a  pretty  large  quantity  of  refill, 
ibluble  in  alcohol,  which  feems  to  exift  in  them  completely 
funned,  fince  the  application  of  this  re-agent  is  fufncient  to 
extract  and  obtain  it  fcparately.  It.  is  probable  that  they 
conceal  alio  fome  parts  of  animal  albumen  and  gelatine*,  but 
as  thefe  animals  were  iubjeeled  to  diltiilation  immediately 
after  their  treatment  by  alcohol,  it  was  hnpollible  to  obtain 
the  two  materials  fcparately. 

What  ought  to  be  moll  interelling  to  chemifts  among  the 
remits  obtained  by  the  analyfis  of  ants,  is  the  prefence  of  the 
acetous  and  malic  acids  in  thefe  infects.  The'e  acids,  as 
appears,  exift  in  them  in  a  very  large  quantity  and  in  a  very 
considerable  date  of  concentration,  fince  in  bruiting  them  in 
a  mortar  there  is  difengacrt-d,  as  already  obferved,  an  acetic 
acid  vapour  fo  fharp  and  penetrating  that  it  is  impoffible  to 
endure  it  even  at  the  diitance  of  three  feet.  It  appears  alfo 
that  acetous  acid  continually  exudes  and  di  ft  ills,  as  we  may 
iav,  from  thefe  animals;  for  they  leave  traces  of  it  on  the 
bodies  which  they  traverfe.  All  chemifts  know,  that  if  nioilt- 
cned  turnfole  paper  he  put  into  an  ant-hill,  or  even  if  it  be 
inlpended  at  fome  diitance,  itfoon  acquires  a  red  colour.  It 
is  known  alfo,  that  if  a  certain  number  of  ants  he  collected 
in  a  final  1  quantity  of  milk  it  becomes  curdled;  and  that  if 
fugaF  attacked  by  ants,  and  on  which  they  have  remained 
fame  time,  be  put  into  milk,  it  curdles  in  the  lame  manner. 
The  acidity  of  ants  is  proved  he-fides  by  the  ftrong  impreffiori 
they  make  on  the  mouth  when  chewed  :  this  impreffioi*  is 
aim  oft  as  ftrong  as  that  produced  by  radical  vinegar.  There 
is  reafon  to  prefume  that  it  is  this  acid  in  a  concentrated 
date,  which  by  inlinuating  itlelf  into  the  places  hit  hv  ants 
renders  them  fo  painful,  and  eaufes  the  parts  wounded  by 
thefe  infects  to  fwell. 

One  is  aftonifhed  on  the  firft  view  at  the  quantity  of  acid 
which  thefe  infects  continually  turnifb,  and  in  particular  that 
they  can  live  in  the  mid  ft  of  fa  (harp  a  liquid  ;  but  it  is  proba- 
ble that  tins  acid  is  fe  pa  rated  from  the  other  humours  by  pe- 
culiar vcfleU  which  have  no  coinuiunioation  with  the  eifen 
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tial  organs  of  life,  and  which  open  only  on  the  outride  of  their 
bodies.  Anatomy  only  can  unveil  to  us  this  remarkable  ap- 
paratus of  fecretion . 

15th,  In  regard  to  the  malic  acid  which  in  ants  accompa- 
nies the  acetous  acid.  We  (hall  terminate  this  memoir  by 
a  general  remark  on  the  exiftence  of  this  acid  in  organic 
compounds. 

Few  vegetable  acids  are  fo  generally  and  fo  abundantly 
diffufed  throughout  nature  as  the  malic  acid  ;  and,  though  it. 
has  not  been  long  known  in  comparifon  of  many  others,  it 
has  been  difcovered  in  a  multitude  of  fubftances,  and  its 
properties  have  been  carefully  ftudied. 

It  has  been  found  in  fruits  with  (ct(.U,  with  (tones,  and  in 
a  great  number  of  berries. 

It  exifts  in  a  multitude  of  plants  in  the  (late  of  malate  of 
lime.  The  joubarbes,  craffula,  and  cotvledons,  mefembrvan- 
themum,  fedum,  and  even  aloes,  contain  more  or  lefs  confi- 
derable  quantities  of  it,  according  to  the  analvfis  made  by 
C.  Vauquelin,  and  inferted  in  the  AmiaUs  de  Cbunie. 

It  is  found  in  abundance  in  the  liquor  which  is  feparated 
by  the  hairs  of  chicken  peafe  (cicer  anetinum),  where  it  is  ac- 
companied with  a  fmall  quantity  or  oxalic  acid  and  by  fome 
atoms  of  acetous  acid. 

It  is  formed  by  the  action  of  the  nitric  and  oxygenated 
muriatic  acids  on  all  vegetable  fubftances,  and  in  parti- 
cular on  fugar,  gums,  ftarch,  honey,  &c:  it  always  precedes 
the  formation  of  the  oxalic  acid  by  thefe  re- agents  :  vegeta- 
ble and  even  animal  fubftances  are  conftantly  changed  into 
malic  acid  before  they  are  converted  into  oxalic  acid,  by  the 
acids  above  indicated. 

It  is  thus  that  blood,  uree,  the  uric  acid,  and  jelly,  when 
treated  with  either  of  the  acids  above  mentioned,  are  firlt 
changed  into  malic  acid,  and  afterwards  into  oxalic  acid  if  the 
action  of  the  acid  be  continued  in  a  powerful  manner;  but  it 
is  always  united  with  ammonia  when  it  arifes  from  animal 
matters,  becaufe  there  is  formed  at  the  fame  time  a  certain 
quantity  of  that  alkali. 

It  is  not  vegetables  only  that  continually  give  birth  to  the 
malic  acid:  animate  are  equallv  fufceptible  of  producing  it : 
it  is  in  the  clafs  of  infects  in  particular  that  this  property  is 
manifefted. 

It  appears  that  the  malic  acid  is  in  fome  meafnre  the 
fir  ft  ftage  of  acidification  in  the  procetfes  of  nature  and  of  art. 
It  precedes  in  a  fpecial  manner  the  formation  of  .the  oxalic 
and  acetous  acids,  becaufe  it  contains  a  greater  quantity  of 
the  radicals,  or  of  carbon  and  hydrogen,  and  confequentlv 
6  lei's 
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iris  oxygen  than  they  do.     Tt  is  thnt  of  all  the  vegetable  or 

.  I  acids-  whi<  :  manner  the  nature 

of  the  animal  or  vegetable  fubftahce  from  which  it  has  been 
formed ;  it  is  that  which  is  decornpofed  with  the  greateft  eafe 
bv  the  a6tion  of  the  lire.  Preceding  all  the  vegetable  acids, 
bv  ulterior  and  futcefhve  elaborations  it  produces  the  tarta- 

.  citric,  oxalic,  and  acetous  acids  :  it  is  by  lofing  a  part 
of  its  radicals,  which  are  converted  into  water  and  carbonic 
acid  bv  atmoipheric  oxygen,  that  it  palles  itfelf  to  the  hate 
of  the'le  other  acids ;  and   though  none  of  the  latter  but  the 

is  acid  has  yet  been  found  in  animals,  there  is  reafon 
to  believe  that  all  the  reft  will  be  found. 

The  malic  acid  is  then  formed  by  living  plants:  it  often 
in  them   in   its  full   purity  :   fomefunes  it  is  found  in 

mailed  to  lime,  and  no  doubt  to  potafh,  according  to 
the  nature  of  the  circumftances  which  accompany  its  forma- 
tion. It  is  alio  formed  during  the  life  of  certain  animals, 
particular! v  in  ants,  and  certainly  in  many  other  infects  :  in 
a  word,  it  is  produced  by  the  aclion  of  the  nitric  and  the  oxy- 
genated muriatic  acid:-  on  animal  and  vegetable  compounds. 

Nature  then,  every  time  it  can  difpoie  of  the  neceiiary 
principles,  tend?  to  form  malic  acid;  and  there  is  no  reafon 
to  doubt,  that  if  plants  were  examined  when  very  young,  at 
which  lime  thev  are  all  acid,  the  malic  acid  would  always 
be  found  prefent  in  them.  Thefe  fuceeflive  changes  after- 
wards give  birth  to  the  other  acids  already  mentioned,  and 
which  mav  be  found  bv  further  analyfes  in  animals,  as  it  has 
been  found  in  vegetables. 


XXVII.   On  the  Property  which  the  Acetic  Acid  poffejjes  of 
dijjblving  Camphor  a?id  various  ejjeniial  OiU. 


I 


sir,  To  Mr,  Tilhcb. 


AM  fenfible  that  an  apology  is  neceflfary  for  obtruding 
on  you  and  on  your  readers  a  fuhjecl  winch  may  appear,  on 
tii tt  view,  to  have  little  claim  to  general  attention.  If  the 
rights  and  privileges  of  an  individual  were  alone  involved  on 
this  occafion,  I  (hould  not  have  requefted  a  place  in  your 
Magazine  for  the  following  (latement.  But  it  is  furelv  mat- 
tier  of  general  concern,  that  the  appropriation  of  inventions 
and  improvements  mould  be  dealt,  with  ftri&jnftice,  to  their 
authors:  for  the  profpee!  of  this  difiribution  of  "  honour 
where  it  is  due"  is  one  of  the  moft  animating  principles  of 
.  and  the  extinction  of  this  motive  would  certainly  fol- 
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low  an  indifference,  on  the  part  of  the  public,  to  the  claims 
of  inventors. 

More  than  fifteen  years  ago,  during  the  delivery  of  a  courfe 
of  lectures,  by  my  father,  in  this  town,  he  had  occafion  to 
notice  a  property  of  the  radical  vinegar,  or  acetic  acid,  which 
had  not,  to  his  knowledge,  been  before  obferved  :  viz.  its  pro- 
perty of  dilTolving  camphor  and  various  effential  oils.  The 
compound  was  found  to  potfefs  a  mod  pungent  and  agreeable 
odour;  and  as  the  i-inaigre  des  quatre  voteurs  had  gained 
much  reputation  in  obviating  infection,  it  occurred  to  him 
that  the  newly  difcovered  foluiion  would  have  ftili  more 
powerful  effects  in  confequence  of  its  high  ftate  of  concen- 
tration. A  bottle  of  this  preparation  he  gave  to  a  late  active 
magilirate  and  philanthropilt  (J.  B.  Bavley,  Efq.  F. R.S.), 
who,  in  the  courfe  of  an  unwearied  and  undaunted  exercife 
of  his  public  function,  was  frequently  expofed  to  the  danger 
of  foul  and  infected  air.  Mr.  Baylev  was  highlv  gratified 
with  its  effects,  and  not  only  made  conftant  ufe  of  the  aro- 
matic vinegar  on  the  bench,  and  on  his  vifits  to  the  prifon, 
but  introduced  it  to  the  adoption  of  feveral  of  the  judges  an  d 
principal  gentlemen  at  the  bar.  He  alfo  firft  fuggeited  to 
my  father  the  propriety  of  benefiting  by  his  difcovery,  and 
was  the  medium  of  a  connection  with  Mr.  Baylev,  perfumer, 
in  Cockfpur-ftreet,  London,  which  has  continued  to  the  pre- 
feht  day. 

The  aromatic  vineoar,  like  everv  other  article  in  general 
demand,  has  been  a  frequent  (abject  of  imitation.  But  it  is 
not  of  this  that  J  complain;  for,  in  confequence  of  unremit- 
ting attention,  our  preparation  has  maintained  a  decided  fu- 
periority  over  all  others,  both  as  to  qualitv  and  extent  of  fale. 
The  occalion  of  this  appeal  to  your  readers  is,  that  one  of 
thcie  imitations  has  lately  been  ianetioned  by  the  name  of  a 
refpectable  phvfician,  who,  though  not  exprefslv,  yet  by  im- 
plication, has  conferred  on  another  the  credit  of  that  inven- 
tion, which,  in  jultice,  belongs  to  mv  father.  (See  a  letter 
from  Dr.  Trotter,  phvfician  to  his  rnajefty's  fleet,  contained 
in  an  advertifement  publifhed  in  the  newfpapers  by  a  London 
druggift.) 

From  the  recommendatorv  letter  of  Dr.  Trotter  it  is  evi- 
dent that  he  was  ignorant  of  any  prior  claim  ;  and  he  was 
therefore  made  acquainted  by  mv  father,  in  the  moft  refpect- 
ful  terms,  with  the  facts  which  have  already  been  laid  before 
you.  -To  this  letter  the  doctor  has  made  no  reply,  though  he 
declared  verbally  to  a  medical  gentleman,  that  mv  father's 
preparation  had  never  happened  to  fall  in  his  wav;  but  tnat, 
it  it  had,  he  Ihould  with  equal  readiuefs  havegiv-n  teftimony 

in. 


158  nerdl  I  u 

in  its  favour.  The  advertifemcfit,  however,  continues  to  be 
regularly  inferted;  and  I  therefore  deem  it  expedient  to  ap- 
peal thus  publicly  again  11  Inch  a  flroceeding;  efpecially  in 

behalf  of  a  man  who  ha-  imitated  the  original  only  in  copy- 
ing, with  unblulhing  effrontery,  an  advcriilemcut  drawn  up 
by  myfelf. 

I  believe  there  are  few  of  your  readers  who  will  not  agree 
with  me,  that  the  ordinary  forms  of  civility  required  that 
Dr.  Trotter  ihould  have  taken  further  notice  of  the  letter 
addreffl-.d  to  him  ;  that  uich  an  attention  ought  to  have  been 
paitl  to  one  of  the  ohleft  practitioners  of  medicine  in  this 
country  ;  and  that  more  refpect  was  due  to  a  man  (whom  I 
truft  it  is  not  unbecoming  in  me  to  characterize,  in  term.-  al- 
ready publicly  applied  to  him  viris  tdudntis*)  "  resectable 
in  fcience  and  in  literature,"  and  "diftiuguifhed  by  ingenuity, 
honour,  and  the  itriotet't  integrity." 

1  remain  refpecUullv,  Sir^  your  obedient  fervant, 

William  Henry. 
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Department  of  Ardennes. 

X  HERE  are  no  coal  mines  known  in  this  department. 

Refearches  have  been  made  at  Etion,  but  without  fuccefs. 
They  were  begun  in  fchilious  Itrata,  which  exhibited  no  in- 
dication fufficient  to  cauie  the~labour  to  be  continued;  and 
the  manner  in  which  they  were  conduced  was  calculated 
only  to  produce  lofs,  lince  thole  who  directed  it  followed  the 
courfe  of  the  fchilious  ftrata,  inttead  of  traverfing  them  to 
difcover  the  changes,  if  there  were  any,  in  the  order  of  the 
It  rata. 

This  department  receives  coals  from  that  of  Ourthe,  which 
are  conveyed  to  it  up  the  Meule. 

Department  of  Arr'uge. 

This  country  (7),  abundant  in  metallic  fubflances,  and 
particularly  in  iron  mines  of  an  excellent  quality,  poU'elies  no 
coal  mines  worked. 

C  Vergniez-Bouifcher,  proprietor  of  the  forges  of  Vic  - 

*  Di.  Aikia  and  Dr.  Pcrcival. 
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Coal  Mines  worked  in  France.  159 

deflos,  diitinguifhed  by  hi?  knowledge  and  his  zeal  for  im- 
proving the  iron  manufactory,   has  announced  indications  of 
coal  at  Miintefouieu  near  Foix;  and  Duhamcl,  the  engineer, 
found  lomc  alio  at  Mas-'dAzil. 

Department  of  Aube. 

Xo  coal  mine?  are  worked  in  Aube  :  the  general  composi- 
tion of  the  ftrata  of  the  earth,  which  exhibit  only  chaik  or 
beds  of  (hells,  affords  no  reafon  to  conceive  any  hope  of  dii- 
covering  collection?  of  this  combnftible  mineral,  unleis  it  be 
at  great  depths,  and  after  having  traverfed  the  whole  thick- 
hefs  of  the  beds  of  chalk  and  fhells. 

It  receives  no  coals  but  thole  which  are  conveyed  on  the 
Seine,  or  which  are  earned  up  by  La  Marne  and  the  river 
Aube. 

Department  ofAude. 

Coals  are  found  in  the  neighbourhood  of  Cafcaftel  (8,, 
Quintillan,  Ruchan,  and  the  mountains  of  Fabrezan. 

The  mines  worked  near  Cafcaftel,  Quintillan,  and  Segur, 
furnifli  about  14000  mvriagrammes  of  fuel  per  annum. 

The  products  of  the  other  mines  are  not  known,  nor  do 
we  poffefs  anv  certain  information  refpecting  the  price  at 
which  the  coals  are  fold.  It  is  probably  very  low,  becauvtr 
there  is  very  little  confumption  for  ihele  mines. 

The  proprietors  complain  loudlv  of  the  roads,  ana  v 
thev  were  repaired  ;  which  would  facilitate  the  tranfportation 
of  coals  to  Perpienan. 

It  would  be  ufeful  alfo,  if  it  were  poflible,  to  provide 
means  for  conveying  the  products  of  the  mines  of  Fabrefan 
to  the  banks  of  the  Aude. 

Department  of  A-Vcyron. 

This  department  (0)  is  one  of  the  moil  abundant  in  coal 
mines.  It  is  interesting  alfo  on  account  of  feveral  other  mi- 
neral fubftanees,  and  particularly  of  thofe  proper  for  fupplv- 
ing  fulphates  of  alumine  and  of  iron  (common  alum  and 
green  copperas),  which  are  found  there  in  great  plenty  in  the 
cantons  of  Milhau,  Saint- Affrique,  and  feveral  others. 

The  collections  of  coal  known  near  Cranfac,  Yialarets, 
Livignac,  and  Montignac,  and  the  neighbouring  places  on 
the  borders  or  at  a  little  di  fiance  from  the  river  Lot,  are  inex- 
haufiible,  and  for  the  molt  part  can  be  very  eafily  extracted. 

In  the  year  3  thefe  mines  produced  above  500,000  lnyr.a- 
granimes,   and  the  price  was  not  mure   than  live  cents  per 

mvria.- 
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ime.     At  prefent  it  is  no  more  than   one  cent  for 
:mc  quantity  delivered   at  the  mine,  but  delivered  at 
Villefranche  they  eoft  from  12  to  t<  cents. 

Thefe  coal  mines  can  furnifh  a  long  time  for  an  immenfe 
confumption,  efpecially  if  more  care  were  taken  in  working 
them.  The  proprietors  of  the  fuperficiaJ  foil  attack  them  on 
ail  fides,  and  with  the  greater  cafe,  as  the  ftrata  and  collec- 
tions of  the  coal  are  uncovered,  or  are  generally  met  with  at 
a  fmal!  1  epth  ;  fo  that  the  whole  of  this  country  prcfents  a 
multitude  1  gun  at  the  furface,  and  abandoned  when 

the  water  01  (hairing  cf  the  ground  excites  a  fear  ot'iome  ac- 
nt. 

.    remits   from  this   bad   method 

■  s  it  creates  for  the  future,  the 

rligenceof  the  workmen  have  given  rife  in 

iy  to  a  deilrucxive  fcourge  which  daily  incieafes  its 

if  coal  have  been  fet  on  fire  at  Fontaignes,  Moitor, 
•  feveral  other  places.     The  conflagration  fpreads,  and 
even  in   the  bofom  of  the  earth.     The  calcined  fur- 
face  of  the  ground  for  a  considerable  extent  exhibits  nothing 
but  the  arid  and  diitrefling  picture  of  the  abfence  of  all  ve- 
•]on  and  of  the  exiftence  of  all  life. 
The  places  already  mentioned  in  the  neighbourhood  of 
Lot,  and  in  the  canton  of  Cranfac,  are  not  the  only  ones  in 
this  department  where  coal  mines  are  found  j  fome  are  known 
alfo  in  the  neighbourhood  of  Milhaud,  on  the  borders  of  the 
Dourbie;  at  Megamel  and  Lavergne  in  the  county  of  Seve- 
rac;  at  Bertholene,  and  at  Senfac  in  the  environs  of  Rhodez. 
A  new  mine   has  been  opened  in  the  laft-mentioned  place 
this  vear  by  the  care  of  the  prefect. 

annual  prodwSt  of  the  coals  worked  in  thefe  different 
places  amounts  to  220,000  myriagrammes,  and  might  be 
rendered  much  more  confiderable. 

C.  Saint-Thorent,  prefect  of  Aveyron,  has  been  convinced 
of  the  importance  of  turning  to  advantage  the  different  kinds 
of  mineral  riches  with  which  this  country  abounds,  and  he  has 
confequently  refolved  to  carry  thither  that  knowledge  and  ac- 
tivity, by  the  help  of  which  this  department  may  become  one 
of  themoft  intercfting  in  regard  to  the  products  of  national  in- 
duftry.  This  magistrate  had  requefted  that  an  engineer  might 
be  fent  thither;  and  C.  Blavier,  the  perfon  employed  for  that 
purpofe,  foon  difcovered,  not  only  the  exigence  of  it 
mineral  fubftances  never  before  found  in  thefe  countries,  but 
the  fpeedy  means  of  working  them,  and  of  giving  rife  to 

produc 
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productive  eftablifhments  *.  The  prefect  has  requefted,  and 
obtained  permiffion,  for  this  engineer  to  be  fettled  at  Avey- 
ron,  charged  merely  with  the  direction  of  this  department. 

C.  Saint-Thorent  has  already  taken  meafures  to  facilitate 
the  communications  and  to  increafe  the  number  of  the  high- 
ways in  this  country,  which  is  in  want  of  iufficient  means  of 
circulation.  The  utility  of  rendering  the  Lot  navigable  for 
boats  above  Cahors  has  not  escaped  him.  The  indifference 
which  has  been  fhown,  and  the  delay  which  has  taken 
place  in  the  execution  of  this  project,  mult  furprife  all  thole 
who  are  acquainted  with  the  immenfe  collections  of  excel- 
lent coal  which  might  be  dug  up  on  the  banks  of  that  river 
towards  Aubin,  Livinhac,  and  Boufquet,  and  who  confider 
the  valuable  advantages  which  might  refult  from  eftablifhing; 
an  eafy  mode  of  conveyance  for  thefe  coals  to  the  departments 
of  Lot,  Lot  and  Garonne,  and  as  far  as  Rochelle  and  Bour- 
deaux,  where  the  products  of  thefe  rich  mines  would  banifh 
the  ufe  of  foreign  coals,  or  at  lead  render  the  introduction 
of  them  unnece'iTary. 

Department  of  the  Mouths  of  the  Rhone. 

The  only  part  of  this  department  (10)  which  has  hitherto 
given  rife  to  the  extraction  of  coal  is  that  of  the  fouth-eaft, 
near  to  the  department  of  Var.  The  coal  mines  are  fituated 
in  particular  in  the  environs  of  the  communes  of  Gardanne, 
Fureau,  Tretz,  Peynier,  Belcodene,  Saint-Savournin,  Auriac, 
Roquevaire,  and  Gemenas. 

The  greater  part  of  thefe  mines  are  badly  worked,  bv  the 
proprietors  of  the  ground,  or  bv  renters  who  enter  into  an  en- 
gagement with  them  for  pcrmiflion  to  dig  in  their  lands.  The 
pits  are  never  carried  to  a  great  depth  :  they  are  abandoned 
on  the  leaft  obftacle  which  occurs  in  the  courfe  of  the  labour, 
which  in  general  is  not  very  fafe  for  the  workmen. 

Thefe  coal  mines  are  found  in  ground  covered  by  calca- 
reous ftrala,  which  are  even  often  mixed  with  carbonate  of 
bme.  The  coals  are  of  a  moderate  quality,  efpecially  for  the 
purpofe  of  forges.  Thev  do  not  cake,  and  form  a  hollow  fire. 
It  appears,  however,  that  the  iron  mafters  of  the  country  find 
means  to  employ  them  ;  bnt  it  is  onlv  with  difficulty. 

The  quantity  of  the  coal  extracted  in  this  country  is  efti- 

*  C.  Blavicr  has  di  (covered  mines  of  copper  and  of  lead,  new  indications 
of  coal,  and,  in  particular,  a  very  rich  and  very  abundant  iion  mine,  djf- 
fjied  over  an  extent  of  more  than  :%vo  chiiiometers,  in  the  neighbourhood 
of  the  ceal  mine  of  serifoc,  near  Rhodes.  This  difcovery  will  give  rife  to 
the  eftabli lament  of  founderies,  for  which  the  coals  will  be  employed?  He 
rns  found  alio  considerable  depots  of  turf  in  levers'  parts  of  this  depart- 
ment. 
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mated  at  about  320,000  myriagrammes  annually.  The  merm 
price  is  from  8  to  10  cents  per  myriagrammc  delivered  at  the 
pit.^.  The  principal  places  of  confumption  arc  Aix,  Mar- 
reilles,  and  the  neighbourhood.  They  are  Iranfported  by 
land  carriage  in  carts. 

Thefe  coals  eafilv  pulverize.  They  mult  not  be  long  left 
expofed  to  the  air.  When  they  have  been  totally  reduced 
to  duft  by  the  action  of  the  atmofpherc,  or  the  effect  of  car- 
riage, they  lofe  almolt  entirely  their  combuftible  property. 

The  very  high  price  of  wood  in  this  country  ought  to  pro- 
duce much  greater  care  in  the  working  of  thefe  coal  mine-. 
It  is  probable  that  better  produces  would  be  obtained  ;  and 
even  in  cafe  the  lower  iirata  mould  not  prefent  coal  of  the 
beft  quality,  the  longer  continuance  of  the  extraction  might 
be  enfured. 

Subterranean  fires  have  already  deflroyed  a  part  of  the 
ilrata  of  the  coals  of  this  country,  and  particularly  at  a  place 
called  la  Galere;  at  another  mine  not  far  diftant  the  itratatook 
fire,  and  have  been  burning  for  feveral  years. 

Department  of  Calvados. 

A  coal  mine  (11)  is  worked  in  the  commune  of  Litry,  in 
the  canton  of  Baynes.  It  fumiflies  from  four  to  five  millions 
of  myriagrammes  of  coal  of  the  beft  quality,  the  greater  part 
of  which  is  confumed  in  the  country.  A  confiderable  quan- 
tity, however,  is  exported  by  the  port  of  Ifigny ;  and  this 
mine,  during  the  war,  was  a  valuable  refource  to  the  ports  of 
Cherbourg, Tlavre,  and  Hontleur  at  the  mouth  of  the  Seine; 
and  for  the  manufactories  of  arms  which  were  put  in  a  ftate 
of  activity  at  Saint-Valery-fur-Somme.  The  price  of  coals 
at  the  mine  varies  from  12  to  25  cents,  according  to  its 
quality. 

Great  praife  is  due  to  the  renters  of  the  mine  of  Litrv,  who 
ufe  every  exertion  to  give  proper  activity  to  this  enterprife. 
In  the  year  9  they  erected  there  a  fteam-engine,  which  ex- 
haufts  the  water  and  at  the  fame  time  draws  up  the  coals. 
This  machine  was  conftrncted  by  C.  Perrier.  It  anfwers  the 
purpofe  exceedingly  well.  It  faves  at  this  mine  eighteen 
hones  daily ;  and  confumes  about  50  myriagrammes  of 
coals.  It  is  much  to  be  wiflied  that  the  ufeful  example  fet 
by  the  renters  of  the  mine  of  Litry  were  imitated  in  other 
enterpriles  of  a  fimilar  kind.  I  have  been  affured  that  the 
renters  of  the  mines  of  Anzin,  in  the  department  of  the 
North,  are  going  to  erect  fimilar  engines  at  their  works. 

The  coal  mine  of  Litry  is  the  only  one  now  worked  in  the 
department  of  Calvados,    Sf  arches  have  been  made  in  feveral 

place*, 
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places,  but  hitherto  without  fuccefs.     From  the  report  of 
C.  Duhamel,    infpector  of  the  mines,   it  however  appears 
that  thofe  begun  at  Feuguerolies,  at  a  fmall  dittauce  from.- 
Caen,  deferve  to  be  profecuttd. 

Department  of  Cantal. 

This  department  (12),  fo  interefling  to  natural  hiftory,  and 
iii  particular  on  account  of  the  antient  volcanoes  found  in  it, 
is  not  abundant  in  coal  mines.  It  is  only  in  the  north-well, 
in  the  di  (trier,  comprehended  between  Mauriac  and  Bort,  that 
ibme  collections  of  this  combuftible  are  difcovered. 

It  appears  that  the  fmall  quantity  of  pits  dug  are  only  at 
the  furface,  and  have  been  dug  in  a  very  irregular  manner. 
We  have  no  accurate  information  in  regard  to  the  quantity  of 
coals  extracted,  or  to  the  price.  Thefe  mines,  however,  which 
are  not  far  from  the  courfe  of  the  Dordogne,  and  from  the 
place  where  that  river  is  navigable  for  boats,  might  by  thefe 
means  obtain  a  very  extenfive  coniumption,  and  deierve  to  be 
worked  with  greater  care. 

Departments  of  Charente  and  Loiuer  Cbarente. 

There  are  no  coal  mines  worked  in  thefe  two  departments^ 
and  therefore  they  are  obliged  to  procure  their  fuel  from 
others.  The  ports  of  Rochelle  and  Rochefort  may  receive 
and  y;ive  circulation  to  the  coals  carried  thither  by  fea  from 
the  departments  of  the  North  or  from  England,  or  thoie  con- 
veyed by  the  internal  navigation,  and  which  might  be  fent 
to  La  Gironde  by  the  Tarn,  the  Lot,  and  La  Dordogne. 

Department  of  the  Cher. 

No  coal  mines  are  worked  in  this  department;  but  it  might 
be  fupplied  in  abundance  with  coals  of  an  excellent  quality 
bv  the  Cher,  if  that  river  were  rendered  navigable  with  more 
fafety  to  above  Saint- Amand,  which  would  require  very 
little  expenfe.  The  rich  collections  of  coal  of  Commentry, 
and  the  other  ftrata  lately  difcovered  in  the  environs  of 
Meaulne,  in  the  department  of  Allier,  would  obtain  a  con- 
fumption,  which  is  at  prefent  wanting;  and  the  working  of 
them  would  give  life  to  thefe  cantons,  and  would  concur 
with  the  products  of  the  valuable  forges  in  the  department 
of  Cher  to  increafe  the  means  of  induftry  in  that  country. 

Department  of  Cot  rcze. 

Coals  are  dug  up  in  feveral  communes  of  this  department 
(13),  and  a  ereat  many  indications  of  this  combuftible  are 
found  in  it.    The  communes  where  the  belt  known  mines  are 
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now  worked  are  Argcntal,  where  it  appears  there  are  abun- 
dant collections  of  coal ;  La  Pleau,  where  feveral  flrata  are 
known,  and  worked  with  facility,  becaufe  they  form  j>art  ot 
a  mountain  in  which  galleries  for  extracting  the  coals,  and 

fuffering  the  water  to  run  otf,  are  conftrueted  at  a  imall  ex- 
penfe:  in  a  word,  the  communes  of  the  Cublac,  Venteflac, 
and  the  environs  of  Alafi'ae. 

The  annual  product  of  ihefe  different  mines  may  he  cfii- 
mated  at  50,000  mvriagrammes.  That  of  La  Pleau  fupplfefl 
the  manufactory  of  arms  at  Tulles,  it  affords  the  principal 
consumption  ;  and  that  of  Monti gnac  fnpplies  the  manufac- 
tory of  Bergerac. 

The  Vezere,  which  begins  to  he  navigable  at  Uzerche, 
and  La  Correze  at  Tulles,  furnifh  fome  means  of  tranfporta- 
tion  for  the  other  mines.  The  Dordogne,  which  is  navi- 
gable for  boats  onlv  at  Souillac,  would  furnifh  more  means 
of  activity  to  the  mines  of  La  Pleau,  and  thofe  6f  Argental, 
were  it  rendered  navigable  as  far  as  the  latter. 

The  mean  price  of  the  coals  is  10  cents  per  myriagramme. 
The  mines  in  general  are  badly  worked,  as  they  want  a  fuf- 
ficient  confumption. 

Corjica  and  the  I/land  of  Elba. 

The  information  hitherto  obtained  in  regard  to  the  mineral 
productions  of  thefe  two  iflands  does  not  afford  reafon  to 
think  that  they  contain  coals. 

[To  be  continued-] 
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sir,  Tc  Mr.  Till". 


AM  happy  in  having  it  in  my  power  to  add  to  the  Sketch 
of  the  Hiftory  of  Mining  in  Devon  and  Cornwall,  with  which 
I  fome  tune  lince  troubled  vou  *,  a  more  extended  view  of 
the  fubject  from  the  hands  of  an  ingenious  friend.  If  the 
infertion  of  either  the  former  or  the  prefent  in  your  valuable 
work  Hi  all  ever  draw  to  the  fubject  the  attention  of  thofe 
who  are  able,  in  different  diitricts.  to  enlarge  our  knowledge 
on  this  head,  it  may  be  a  general  benefit,  and  will  gratify 

Your  obedient  fervant, 
Taviftock,  John  Tailor. 

March  iSoj. 

*  Sec  vol.  v    p.  357-3&5- 

Sketch 
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Sketch  of  the  General  Hijhry  of  Mining. 
Conamur  tcnucs  grandia  !  Horace. 

IT  gratifies  the  curiofitv,  and  proves  fufficientlv  amuring, 
to  trace  the  origin  and  delineate  the  progrefs  of  any  thing 
which  occupies  our  thoughts  or  engages  our  attention  ;  but 
when  fuch  an  inquiry  is  connected  with  any  important  art  or 
fcience,  it  furelv  mult  be  more  worthy  the  profecution,  as 
being  calculated  to  afford  fome  ufeful  information  as  well  as 
agreeable  entertainment.  Such  are  the  effects  that  feem 
likely  to  refult  from  the  hiftory  of  the  rife  and  progrefs  of 
the  art  of  mining;  and  it  is  hoped  that  the  reader  mav  meet 
at  leaft  with  the  latter  of  thefe  effects  in  this  humble  attempt 
to  collect  into  a  fliort  compals  what  may  perhaps  convev 
fome  general  idea  of  the  antiquity  of  the  art  of  working 
mines,  and  its  gradual  advancement  to  its  prefent  dignified 
and  important  ltation. 

When  we  confider  the  many  improvements  and  important 
difcoveries  that  have  been  made  in  chemiftry  within  thefe 
few  vears,  and  compare  the  increafe  of  chemical  knowledge 
in  the  prefent  age  with  that  of  former  periods,  it  may  per- 
haps be  thought  that  we  cannot  receive  any  advantages  from 
old  authors,  and  that  hittories  of  this  kind  fcarcely  deferve 
notice,  becaufe  they  are  not  abfolutely  necellary  to  the  know- 
ledge of  mining,  nor  to  the  juft  performance  of  the  feveral 
operations  belonging;  to  it.  ^et,  as  nothing  is  more  intereft- 
ing  to  an  artift  than  the  rife  and  fate  of  his  art,  and  nothing; 
more  ufeful  to  him  than  the  labours  and  experience  of  his 
predecelfors,  it  appears  incumbent  upon  us  to  receive  with 
acknowledgment,  and  ftudy  with  attention,  the  works  of 
thofe  wife  and  enlightened  men  in  the  middle  ages  who  di- 
rected their  attention  to  the  improvement  of  the  arts,  and, 
being  free  from  the  prejudices  of  hoftile  fects  and  attached  to 
the  love  of  truth,  contemplated  with  lleadv  zeal  the  opera- 
tions and  productions  of  nature,  and  defcribed  appearances 
as  they  exilted,  without  any  mixture  of  theory  or  hvpothefis. 
The  art  of  difcovering  metals  in  the  mine,  and  rendering 
them  fit  for  ule  by  chemical  proceffes,  is  of  the  molt  remote 
antiquity.  Mofes,  the  oldeft  of  all  authors,  mentions  the  ufe 
of  brais  and  iron,  which  could  only  have  arifen  from  fome 
acquaintance  with  the  meiallurgic  art ;  and  this  account  is 
confirmed  by  the  molt  antient  hittorians  and  fabulifts.  Dio- 
dorus  Sieulus  relates  that  the  Egyptians  adored  Vulcan  as  a 
god,  and  efteemed  him  the  firft  inventor  of  all  arts  and  ope- 
rations relating  to  metals ;  and  all  the  profane  authors  coin.- 

M  3  rida 


1 56  Sketch  of  the  General  Hi/Jorj>  of  Mining. 

cide  in  this  belief  of  Vulcan  being  the  firft  inventor  of  the 
ufe  of  metals,  and  that  in  the  earlieft  ages  of  the  world. 
Greece,  the  fir  ft  enlightened  nation  of  Europe,  received  the 
rudiments  of  her  arts  and  knowledge  from  Alia  and  Egypt, 
and  probably  tranfmitted  her  knowledge  of  working  rain 
to  the  Romans.  The  ant  "rent  Greeks  and  Romans  were  not 
deficient  in  rt»e  mathematical  parts  of  mining,  as  fome  of 
their  lubterraneous  works  full  remain  objects  of  admiration  ; 
M  d  we  may  conclude  from  their  accounts  that  they  were 
good  metallurgists  and  fmelters,  though  thev  have  left  but 
few  traditional  practices  and  proeefies,  and  theie  vague  and 
not  to  be  depended  upon. 

It  feems  probable  that  mines  were  objecls  of  attention  and 
inquiry  among  the  Romans,  as  we  find  that  the  hiuorun 
Tacitus,  in  his  account  of  Germany,  remarks  that  the  inha- 
bitants were  not  acquainted  with  their  prefent  valuable  mines 
of  gold,  filver,  &c;  but  doubts  whether  t  ream  res  might  not 
be  difcovered  upon  fearchin'g  for  them.  *'  Argentum  et  au- 
rum  propitii  an  irati  Dei  negau  riot,  dubito.  Kec  tamen  af- 
firmaverim  nullam  Germanise  venam  anrcntum  aurumve  gig- 
nere.  Quis  enim  ferutatus  eft  ?  PoiTeflione  et  ufu  baud 
perinde  afficiuntur.     {De  mcribus  German.) 

And  it  feems  probable  alio  that  the  Romans  were  ac- 
quainted with  the  proeefies  of  digging,  feparating,  and  puri- 
fying, metals;  as  the  mines  in  Tranfvlvania  are  generally 
fuppofed  to  be  Roman  works ;  and  fome  mines  on  the  Rhine 
and  the  Danube,  in  Lorrain,  Alfaee,  Suevia,  and  Noricum, 
appear  to  have  been  worked  in  the  decline  of  the  antient 
Roman  empire. 

After  the  deftruclion  of  the  weftcrn  empire,  when  all 
learning,  books,  arts,  and  fcienees,  were  overwhelmed  in  the 
general  wreck,  we  have  no  account  of  any  mineralogies!  pur- 
suits until  the  middle  of  the  tenth  century,  when  the  mines 
in  the  Rammeifburg,  near  Collar,  and  fome  of  the  adjacent 
ones  in  the  Hartz  mountains  were  difcovered,  and  worked  to 
advantage.  The  metallurgical  proeefies  at  Collar  were  pro- 
bably conducted  upon  traditional  proeefies  either  Roman  or 
German  ;  and  we  may  fuppoie  the  knowledge  of  the  Germans 
was  not  confiderable  if  we  judge  from  their  operations,  which, 
on  account  of  th'j  irony  and  zincous  refractors-  mixtures, 
were  various,  compound,  and  tedious.  The  commencement 
of  the  fixleehth  century  mav  be  looked  upon  as  one  or  the 
rr.oft  remarkable  and  fplendi'd  epochs  in  the  annals  of  mining, 
as  well  as  in  the  annals  of  the  world.  Arts  and  fcienees  then 
began  to  be  profeeuted  with  ardour  and  fuccefs,  and  from 
this  aera  the  productions  of  nature  were  ftudied  and  unfolded 

to 
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to  man.  The  traditional  and  empirical  fcience  of  metals  now 
gave  way  to  the  feientiilcal  principles  of  chemiftry,  which 
were  derived  from  the  Arabians. 

Agricola  was  the  firft  of  the  learned  writers  on  this  fubjeci; 
and  for  his  extraordinary  learning  and  practical  erudition 
in  his  treaties  De  Re  Metallicd  et  dp  R&  FqffUium  he  is 
juftly  entitled  to  the  fir  ft  pla^e  among  the  chemical  metal- 
lurgists who  have  fince  appeared.  H.  R. 


XXX.   On  the  Converjion  of  Grafs  Land  into  Tillage,  &c* 
To  the  Editor  of  the  Philofophical  Magazine. 

SIR, 

VV  ITHOUT  offering  you  any  apology  for  intruding 
upon  your  time,  I  take  the  liberty  offending  vou  an  ab  (tract 
of  a  paper  to  which  the  utmoft  confequence  is  attached  from 
its  fubjeci:,  and  written  by  a  man  whofe  name  is  too  well 
known  amongft  thofe  (killed  in  agriculture  to  need  any  com- 
mendation. 

The  efiay  is  divided  into  three  chapters,  and  each  chapter 
is  divided  into  fections.  The  prefent  communication  is  an 
abftra6t  of  the  firft  chapter. 

Mr.  Clofe  fets  out  in  this  chapter  by  faying  (which  is  an 
undoubted  truth)  that  agriculture  is  the  parent  of  commerce, 
but  that  it  has  made  a  very  flow  progrefs,  eonfiderino;  its  uti- 
lity and  the  advantages  we  derive  from  fuch  a  beautiful  fci- 
ence. The  obftacles  which  are  fuppofed  (and  juftly  too,  I 
firmly  believe)  by  Mr.  Clofe  to  the  improvement  of  aoricul- 
ture,  are  tithes  :  the  difficulty  and  expenfe  of  inclofing  wafte 
lands:  expenfive  and  injudicious  leafes  :  want  of  knowledge 
in  the  practical  farmers  :  the  great  increafe  of  the  poor-rates^ 
and  a  want  of  that  energy  which  formerly  characterized  the 
agricultural  labours-  of  this  ifland. 

Mr.  Clofe  conceives  it  would  be  much  more  to  the  advan- 
tage of  the  farmer,  and  not  in  the  lea  ft  injurious  to  the  clergy, 
if  fome  mode  of  paying  the  latter  were  devifed  inftead  of 
taking  their  income  as  it  is  clone  at  prefent,  which  is  one 
great  check  to  the  improvement  of  agriculture. 

The  tithes  fhould  be  valued  throughout  the  kingdom  by 
fome  able  perfon  or  perfons,  and,  after  a  proper  valuation  has  * 

*  From  a  pBper  on  rhe  fubjeft  by  the  Rev.  H.  Clofe,  of  Hordle,  near 
Lymington  ;  publifiied  in  the  Communications  to  the  Boaid  of  Agricul- 
ture, vol.  iii.  part  1. 
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been  fet  upon  them,  to  he  offered  to  the  owner  at  that  valua- 
tion*. When  the  tithes  are  fold,  the  money  fhould  he  in- 
verted in  the  funds ;  and,  Mr.  Clofe  calculates,  that  half,  or 

at  mod  three-fourths,  of  the  intereft  anting  from  this  capital 
would  pay  the  clergy  their  prefent  incomes,  and  the  furplus 
to  accumulate  for  their  benefit  mould  provifions,  See.  advance. 
In  order  that  the  annuitants  fhould  receive  an  adequate  com* 
penfafion  if  any  fuch  advance  took  place,  the  average  price 
of  wheat  mould  he  taken  once  in  four  or  five  years,  and  a 
proportionate  addition  he  made  to  their  incomes  as  the  corn 
had  advanced.  This  meafure  is  piopofed  by  Mr.  Cole  to 
originate  with  the  crown,  lie  calculates  that  the  livings 
now  in  the  patronage  of  his  majeftv  amount  to  about 
1 10,000 1.  per  annum,  to  which  mould  be  added  at  lealt 
one-third  to  make  their  full  value,  winch  would  come  to 
about  146,0001.  per  annum.  If  thefe  tithes  were  fold  at 
only  twenty-fix  years  purchale,  it  would  produce  a  capital  of 
3,796,000!.,  which,  at  only  tour  per  cent.,  would  fecure  to 
the  clergy  holding  fuch  preferment  their  full  income,  and 
leave  above  40,0001.  a  year  to  accumulate  for  their  benefit 
mould  any  unforeseen  accident  arife.  By  this  fchemc,  nei- 
ther his  majefty  nor  any  other  patron  or  a  living  would  be 
deprived  of  their  patronage. 

To  obviate  the  difficulties  attending  an  inelofure  of  wade 
land,  Mr.  Clofe  propofes,  inliead  of  a  bill  being  brought 
into  parliament,  that  there  mould  be  an  a6l  "  to  empower 
the  magistrates  at  quarter  feflions  to  judge  of  the  expediency 
or  inexpediency  of  inch  inelofure,"  and  that  the  ufual  no- 
tices Oiould  be  given  of  fuch  a  meafure  in  the  countv  papers, 
Sec. — The  bench  of  maoi  ft  rates  mould  appoint  five  acting 
maofiftrates  who  are  entirely  difinterelted  in  the  inelofure  ; 
thefe  five  to  appoint  two  commiliioners,  who  fhall  be  fworu 
to  do  juftice  to  all  parties  in  adjudging  the  claims.  Thefe 
commits  oners  mould  have  a  certain  fum  (firft  agreed  upon) 
paid  them,  and  by  no  means  to  be  paid  by  the  day  or  mile  ; 
and  not  to  act  upon  more  than  one  inelofure  at  the  fame 
time.  Should  any  diipute  arife,  the  magiltrates  to  decide, 
and  the  party  againlt  whom  inch  a  decifion  is  made,  to  pay 
allcoftst-     Mr.  Cole  obferves,  that  as  this  is  empowering 

the 

*  There  arc  few  proprietors,  I  believe,  in  this  country,  from  all  1  am 
able  to  learn,  who  would  not  jump  at  fuch  a  propofal,  were  the  tithes  va- 
lued at  a  price  worth  his  attention. 

f  It  is  with  great  deference  I  beg  leave  to  differ  with  air.  Clofe  rc- 
fpe£ling  his  mode  of  deciding  difpute*  by  magiltrates  :  however  impartial 
they  arc  fuppofed  to  b< ,  a:id  whatever  may  be  tlie  opinion  of  the  "  hightft 
ligdl  authority,"  it  is  putting  the  property  of  indi\  iduals  into  the  power 

of 
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the  magistrates  to  decide  upon  law  and  faft,  he  would  re- 
commend that  a  ftatement  be  made  for  the  opinion  of  the 
"  higheft  legal  authority."  No  right  fhould  be  preferved  to 
render  this  inclofure  null  and  void;  and  fhould  any  portion 
of  land  be  allotted  to  a  perfon  who  is  the  oftenfible  owner  of 
the  efiate,  and  fhould  afterwards  be  evieled,  the  common 
then  to  be  given  to  the  owner.  Mr.  Cole  believes  that  there 
is  great  want  of  fkill,  and  not,  as  many  fuppofe,  capital. 

Of  leafes,  the  following  fketch  he  recommends  ' : — The 
landlord  covenants  to  give  quiet  pofieffion  of  the  houfe  and 
out-houfes,  and  to  put  and  keep  the  fame  in  repair;  alfo  to 
put  the  gates,  (tiles,  and  every  iort  offence  in  repair;   to  in- 

fure  quiet  pofieffion  of  the  above,  and  of number  of 

acres  or  lands  fituated  in  the  parith  of ,  for 

number  of  years;  to  pay  the  land-tax,  and  allow  the  tenant 
to  hold  certain  part  or  the  buildings  and  lands  for  a  fpecified 
tenia  afier  the  expiration  ol  his  leafe.  The  tenant  covenants 
to  take  the  premifes,  to  pay  his  rent  in  two  equal  half-vearly 
payments  ;  to  cart  all  materials  for  repairs  gratis;  to  find  the 
workmen,  when  employed  in  fuch  repairs,  the  ufual  allow- 
ance of  wholefoine  beer;  to  keep  and  leave  the  gates,  pofts, 
rails,  and  every  fort  offence  in  repair;  to  allow  the  landlord 
or  his  agents  free  ingrefs  and  regrefs  to  fhoot,  fifh,  or  hunt, 
over  the  lands  ;  to  warn  oft'  every  one,  and  to  bring  actions, 
if  ncceffary,  at  the  landlord's  expenfc,  againft  all  perfons  who 
may  trefpafs  upon  the  premifes;  not  to  break  up  certain  por- 
tions of  meadow  and  pafture  lands  ;  to  keep  the  ditches  and 
water  courfes  open  ;  to  crop  the  lands  according  to  the  rota- 
tion recommended  in  the  table  at  the  end  of  this  eflav  f, 
having  refpecr.  to  the  different  foils  :  to  pav  all  parochial 
taxes  ;  to  expend  the  hay,  flraw,  haulm,  and  other  fodder, 
produced  from  the  lands,  upon  the  premifes;  and  to  ufe  all 
the  dung,  foil,  and  compoft,  ariiing  from  the  fame,  upon  the 
fame  lands  belonging  to  the  premifes  herebv  demifed;  ex- 
cept the  produce  of  fuch  dung  and  compoft,  8ce.  arifmo- 
from  the  two  lad  vears'  crops  previous  to  the  expiration  of 
the  leafe  ;  all  of  which  (hall  be  left,  in  a  farmer-like  man- 
ner, in  the  farm -yards,  or  other  convenient  place,  for  the  ufe 

of  a  let  of  men  whom  the  old  common  law  of  England  did  never  authorize 
to  decide  upon  fuch  queftions,ani.l  w  reft  ing  that  invaluable  bulwark  of  our 
liberties,  tbe  trial  by  jury,  f;om  ouY  hands,  which  the  conftitution  does  au- 
thorize to  determine.  This  bl effing  is  too  much  curtailed  already,  and  I 
trill  we  (hall  never  fee  it  laid  afide  upon  fuch  an  important  cafe  as  the  or.e 
in  que  ft  1  on. 

*  This  {ketch  appeared  to  me  To  important,  that  I  thought  it  would  be 
b-tter  to  give  it  complete,  in  (bead  of  abridging  it. 

f  This  wi  I  j   '.:    eo  in  a  fubjecruent  paper. 

Of 
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of  the  landlord  or  in -cording  tenant:  to  leave  all  the  ftraw 
of  the  latt  yeart  crop  to  the  in-coming  tenant,  he  carting 
the  corn  to  anv  market  within  the  diliance  of  ten  mil< 
to  pay  hve  pound-  an  acre  additional  rent  for  every  acre  of 
meadow  or  palhire  land,  Ipecified  as  not  to  he  broken  up, 
ihould  he  plough  or  till  the  fame ;  to  pay  five  pounds  an 
acre  additional  rent  for  every  acre  cropped  contrary  to  cove- 
nant; to  prekrve  timbers;  not  to  cut,  lop,  or  top,  any  pol- 
lard trees,  underwoods,  or  hedge  rows,  under  eitjht  or  ten 
years  growth,  according  to  the  produclivenefs  or  fterilitv  of 
the  foil :  to  allow  landlord  or  his  agents  to  cut  or  fell  timber, 
and  to  cart  the  fame  off  the  land,  at  feafonable  times. 

For  the  want  of  knowledge  amongft  practical  farmers, 
which  Mr.  Cole  thinks  very  great,  he  propofes  that  an  ex- 
perimental farm  mould  be  taken  by  the  Board  of  Agriculture, 
and  to  allow  a  certain  number  of  pupils,  on  paying  a  certain 
fum  of  money,  to  be  inftructed  in  every  branch  of  agricul- 
ture, and  alfo  thofe  fciences  more  immediately  connected 
with  it.  This  farm  to  be  fupplied  with  proper  perfons  as 
inftruclors,  and  particular  rules  for  the  conduct  of  the  pupils 
to  be  laid  down  and  ftrictly  obferved.  There  is  a  great 
want  of  communication  (ohferves  Mr.  Cole)  with  refpett  to 
approved  facts  in  agriculture;  and  being  generally  known 
in  Norfolk  and  Suffolk,  he  propofes  that  noblemen  and 
gentlemen  fhould  take  a  proper  perfon  as  a  tenant  from 
either  of  thefe  counties,  and  place  them  upon  a  centrical  part 
of  their  eftates,  lying  in  a  county  where  the  management 
and  improvement  of  grafs  lands  and  fiock  are  well  under- 
ilcod.  He  then  gives  his  opinion  from  what  part  of  Suffolk 
or  Norfolk  thefe  men  ihould  be  taken,  according  to  the  na- 
ture of  the  land  upon  which  they  are  to  be  placed. 

The  poor  rates  juftly  come  under  Mr.  Clofe's  cenfure.  He 
conceives  that  the  enormous  rates  lately  levied  are  owing  to 
the  inadequate  price  of  labour  in  proportion  to  the  price  of 
provifions  t.     This  not  only  burthens  the  farmer  with  a  con- 

liant 

*  This  claufe  not  to  extend  to  dairy  farms ;  as,  where  a  large  flock  is 
keptj  the  but-going  tenant  fhould  have  permiffion  to  fodder  his  cattle  with 
jt  until  the  fpiing,  leaving  the  dung,  &c. — Nolt  by  Mr.  Clofe. 

f  The  following  curi  >us  circumftance  deferves  to  be  mentioned:— 
\Vhen  the  minifters  and  their  friends  in  the  houfe  of  commons  were  pro- 
posing fubftitutes  for  bread,  and  bounties  upon  different  article^,  Mr, 
Home  Tooke,  in  one  of  the  debates  upon  a  potatoe  bili,  threw  cut  to  the 
houfe  this  very  idta  of  the  price  of"  labour  being  inadequate  to  the  price  of 
provifions,  and  that  the  poor  man's  tnie  pound  was  not  worth  one- fourth 
to  him  now,  wiien  compared  with  its  former  "value :  he  recommended  to 
minifters  to  drop  this  method  of  relieving  them,  as  it  never  would  anfwer, 

far 
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ftant  load  upon  his  operations,  but  falls  extremely  heavy  upon 
the  poor  mechanic,  whofe  profeffion  will  not  permit  him  to 
make  that  advance  on  his  articles  the  heavy  taxes  he  pays 
would  juftify  him  in  doing.    It  likewife  ultimately  falls  upon 
the  land  owner,  who,  when  he  lets  his  farm,  the  valuation  is 
always  taken  according  to  taxes,  rates,  &c,  which  the  farm 
pays,  and  of  courfe  a  deduction  is  made  in  favour  of  the  te- 
nant.    It  has  likewife  deftroyed  a  very  valuable  clafs  ot  fo- 
ciety,  viz.  the  induftrious  and  labouring  people,  whofe  honeil 
pride  was   to  boaft  that  they  never  were  beholden  to  their 
parifh  for  afiiftance.     The  plan  of  relieving;  thefe  induftrious 
people  is  likewife  bad ;   not  that  it  can  fie  altered,  but  by 
aicertaining  what  a  man  earns,  and  paying  him  accordingly: 
he  who  is  flrong  and  able,  and  gets  a  tolerable  maintenance, 
feeing  the  man  who  is  not  able,  bv  reafon  of  his  weaknefs  or 
ill  health,  receive  more,   thinks  that  bv  flaekening  his  work 
he  fhall  receive  more;  and  this  is  abfolutely  the  c»fe  almoft 
every  where:   and  he  adds,   "  I  am  fullv  perfuaded,  that  by 
the  ag-nrep-ate  body  of  agricultural  labourers  not  more  than 
three-fourths  of  the  fame  work  is  performed  as  was  done  ten 
years  back  by  the  fame  number  of  hands."     Mr.  Clofe  then 
goes  on  to  propofe  a  plan  for  the  relief  of  what  is  called 
*{ fecond  poor;"  viz.  thofe  labourers  ubo  have  never  received 
parifh  relief,  but  are  entitled  to  a  relief  from  charities  left  to 
parifhes.     As  there  are  but  few  who  have  not  had  parifli  re- 
lief, and  confequentlv  not  entitled  to  thefe  charities,  an  acl: 
of  parliament  fhould  be  pafled  entitling  this  clafs  of  people 
to  thefe  charities,  notwithstanding  having  received  parifh  re- 
lief.    To  guard  againit  this  valuable  part  of  the  community 
being  again  degraded,  he  propofes  that  "  the  price  of  labour 
mould  be  regulated  by  the  price  of  bread  corn."     Mr.  Clofe 
alio  propofes  that  thofe  who  do  receive  parifh  relief  after  fuch 
a  regulation  as  this,  fhould  be  badged*. 
I  am,  Sir, 

Your  very  obedient  fervant, 

Ageicola, 

for  they  on!v  increafed  the  price  inftead  of  lowering  ir.     They  I 
vifdom  of  this  remark,  and  they  never  propefed  any  more  bounties  to 
lower  the  price  of  provifions. 

*  Here  too,  again,  I  beg  leave  to  differ  from  Mr.  Clofe  with  refpect  to 
hedging  the  poor.  It  is  making  a  diftin&ion  to  which  the  ioweft  of  man- 
kind or»lv  w;]l  fubmit,  and  making  a  ciftinction  to  a  clan  of  people  who 
probably  may  be  obiiged  to  i'eek  parochial  relief  owing  to  misfortunes, 
and  not  to  dearneis  of  provifiom. 
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naum  of  Pa-is  December 30,  £>■  Jerome  Lalande. 

J.F  we  wore  afronifhed  laft  year  to  fee  the  ITiftorv  of  Afiro- 
nomy  begin  with  the  difcovery  of  a  ninth  planet,  we  ought 
to  be  much  more  fo  to  lind  thia  year  alto  a  difcovery  of  the 
like  kind,  which  we  did  not  expect.  Ii  was  alfo  by  a  for- 
tunate chance  that  the  tenth  planet  was  found  ;  hut  it  was 
neceffary  that  chance  (hould  favour  an  afliduous  and  intelli- 
gent altronomer. 

At  nine  in  the  evening  on  the  28th  of  March  t8o2,  Dr. 
Olbere  obferyed  at  Bremen  Biazzi's  planet,  which  had  af- 
forded occupation  to  atlronomers  for  a  year.  He  was  exa- 
mining with  his  telefcope  all  the  fmall  liars  in  the  Virgin's 
wins  to  ascertain  their  pofuions  ;  and  that  he  might  be  en- 
abled to  determine  with  more  eafe  the  places  ot  the  planet, 
he  had  arrived  at  the  twentieth  iiar  of  Virgo,  near  which  lie 
had  obfened  the  planet  in  the  month  of  January,  and  was 
furpwfed  to  fee  near  this  ftar,  which  is  of  the  fixth  magnitude, 
another  fmall  one  of  the  leventh.  ,He  was  certain  that  it  had 
not  been  there  at  the  time  of  his  rirft  obfervations  :  he  there- 
fore h aliened  to  determine  its  pofition  ;  and  having  continued 
to  view  it  for  two  hours,  he  perceived  that  in  this  interval  it 
had  changed  its  pofition.  The  two  following  nights  afforded 
him  the  means  of  determining  its  motion,  which  was  io'per 
day.  As  foon  as  he  had  made  public  this  curious  obferva- 
tion,  aflronomers  took  the  earlicft  opportunity  of  obierving 
this  new  (tar,  and  of  calculating  its  orbit.  Dr.  Gaufs,  an 
able  geometrician  of  Brunfwick,  calculated  die  element?,  and 
C.  Burckhardt  employed  himlclf  on  iimilar  calculations. 

On  the  41b  of  June  C.  Burckhardt  tinifhed  his  calculations 
in  regard  to  this  liar  of  Gibers.  We  expected  them  with 
great  impatience,  being  defirous  to  know  whether  it  was  a 
planet  or  a  comet.  He  found  its  revolution  to  be  4  years 
7  months  and  27  days;  its  diftance  2*785,  or  96  millions  of 
leagues;  its  eccentricity  0-2463,  which  produces  an  inequa- 
lity of  $8°  25';  its  inclination  54'  gi*  ;  its  node  5s  22°  Z$f,s 
its  aphelion  10"  2°  3'  3  and  the  epoch  ot  its  longitude  for  1802 
io'. 

On  the  14th  of  November  C.  Burckhardt  publifhed  others 
in  the  Moniteur,  which  correfpond  to  the  obfervations  made 
as  far  as  the  20th  of  September  1802.  The  revolution  4  years 
7  months  13  days;  diltance  2*7699  ;  eccentricity  02463; 
inclination  34"  38-' o" ;   node  5s  22°27/3^/;  aphelion  io* 
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i°  12'  19";  epoch  of  1802,  4s  230  %\'  38'',  the  31ft  of 
December  preceding;  equation  28°  25'.  C.  Burckhardt  has 
calculated  alfo  the  perturbations  of  Olbers's  planet,  which 
amount  to  feveral  degrees;  they  are  long  and  difficult,  and 
will  require  changes  in  the  foregoing  elements.  Dr.  Gauls 
has  publifhed  in  Von  Zach's  journal  for  September  an  ephe- 
meris  of  Olbers's  planet  up  to  the  ift  of  July  1803.  But 
C.  Burckhardt,  when  he  has  riniihed  his  calculation  of  the 
perturbations,  will  give  us  elements  ftili  more  certain. 

In  the  beginning  of  January  Dr.  Olbers  found  again  Piaz- 
zi's  planet,  which  had  diiappeared  for  a  long  time  ;  and  aftr.o- 
nomers  continued  to  obferve  it  till  the  month  of  July.  After 
the  15th  of  February  Dr.  Ganfs  calculated  the  new  ele- 
ments ;  but  C.  Burckhardt  undertook  to  calculate  the  per- 
turbations which  that  planet  experiences  bv  the  attraction 
of  Jupiter,  and  found  more  exacl  elements.  We  afterwards 
received  the  perturbations  calculated  bv  M.  Oriani  of  Milan, 
and  which  Dr.  Gauls  took  into  account  that  he  might  better 
obtain  the  elements  of  its  orbit.  Thoie  given  in  Von  Zach's 
journal  for  the  month  of  November;  diltance  2*7675  ;  tro- 
pical revolution  1681  days  9  hours;  eccentricity  0-078835  ; 
equation  93  2';  inclination  ior57/37'/;  epoch  for  .803  at 
Gotha,  233°  37'  357;    aphelion  326°  37'  40  ';  node  80* 

35'  1".  . 

The  king  of  Naples  has  made  an  addition  of  1200  francs 
to  Piazzi's  lblary,  in  conlequence  of  his  difcovery  of  the  new 
planet,  and  the  homage  he  has  rendered  to  his  majeity  by 
naming  it  in  his  writings  Ceres  Ferdinandea. 

This  year  we  have  had  alfo  a  comet,  and  though  very  fmall 
it  was  difcovered  in  three  places :  at  Marseilles,  on  the  24th 
of  Augult,  by  Louis  Pons,  keeper  of  the  obfervatorv ;  on  the 
28th,  by  C.  Mechain,  one  of  our  molt  celebrated  aitrono- 
mers,  to  whom  we  are  already  indebted  for  a  great  number ; 
at  Bremen,  on  September  2d,  by  Dr.  Olbers,  who  difcovered 
the  tenth  planet.  This  comet  was  in  Serpentarius,  very  faint 
and  ill  defined,  having  a  very  fenfible  nucleus. 

C.  Mechain  and  C.  M  ether  at  Paris,  and  C.  Vidal  at 
Mirepoix,  obferved  it  with  care  till  the  3d  of  October;  and 
C.  Mechain  calculated  its  elements  in  the  following  manner 
from  his  own  obfervations  :  Node  10s  io°  17';  inclination 
570  o1 ;  perihelion  us  2°  8;;  diltance  1*0942;  pallage  of  the 
perihelion,  September  9th,  20'*  43'  i5/;  direct  motion.  The 
elements  calculated  by  Dr.  Olbers,  as  well  as  his  obfervations, 
have  been  inferted  in  Von  Zach's  journal. 

It  may  here  be  feen  that  this  comet  is  anion?  the  fmall 
number  of  thofe  which  at  their  greatell  proximity  to  the  fun 

are 
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are  further  diftant  than  the  earth  :  it  is  the  93 d  the  orbits  of 
which  are  known. 

C.  Lalande  junior  has  had  the  fatisfaclion  of  furnifhing 
exacl  pofuions  of  liars,  before  unknown,  with  which  aftrono- 
niers  had  often  been  obliged  to  compare  this  comet ;  and  the 
lame  tiling  has  happened  to  him  thefe  fifteen  vein-. 

The  new  tables  of  the  moon  by  M.  Burg  form  a  very  im- 
portant epoch  in  the  hiftory  of  allronomy  for  this  year.  I 
was  informed  by  Dr.  Von.Zach  that  M.  Burg  had  been  em- 
ployed at  Vienna,  amidtt  'poverty  and  cibfcurity,  in  calculating 
obfervations  of  the  moon  made  at  Greenwich,  with  the  hope 
of  improving  the  tables  of  the  moon  :  and  on  the  191I1  of 
March  1798  the  commiihoners  of  the  Inftitute,  being  aflem- 
bled  at  the  Hoard  of  Longitude  to  determine  on  the  fubjcc.t 
for  a  prize,  I  propofed  to  them  to  require  the  eltablifhment 
of  the  epochs  of  the  moon  by  a  great  number  of  obfervations. 
1  knew  that  jNJ.  Burg  had  calculated  a  great  many,  and  I 
judged  that  this  would  give  him  an  opportunity  of  publifhing 
them,  and  at  the  fame  time  afford  us  the  means  of  rewarding 
his  labour.  When  the  prize  came  10  be  adjudged,  as  C.  Bou- 
vard  made  a  great  many  interefting  researches  alio,  it  was 
thought  proper  to  divide  it.  But  general  Bonaparte,  who 
that  day  prefided,  propofed  to  double  the  prize,  in  order  that 
each  might  have  3400  francs :   and  this  was  agreed  to. 

C.  Laplace,  finding  that  this  ftvm  was  too  (mall  for  fo  im- 
menfe  a  labour  as  that  of  G.  Burg,  and  that  he  could  deduce 
from  thefe  calculations  all  the  moon's  equations  with  a  pre- 
eilion  never  before  obtained,  induced  the  Board  of  Longitude 
to  propofe  a  prize  of  6020  francs,  and  prevailed  on  the  mi- 
n'riter  of  the  marine  and  of  the  interior  to  furnilh  each  the 
half  of  this  fum.  The  queftion  was  pubiilhed  on  the  20th 
of  June  1800,  and  by  the  commencement  of  November  1801 
we  received  the  tables  fo  much  wifhed  for ;  and  then  feveral 
fupplemenls.  On  the  26th  of  January  C.  Laplace  announced 
to  the  Inftitute,  that  he  had  found  in  the  theory  of  the  moon 
an  equation  the  period  of  which  is  180  years,  and  which 
amounts  to  i6J} ;  fo  that  it  will  ferve  to  explain  the  diiagree- 
ment  obferved  between  the  mean  motion  of  the  moon  100 
years  ago  and  that  given  by  the  laft  obfervations.  This  equa- 
tion is  compofed  of  two  terms,  of  which,  for  the  moment, 
we  can  have  onlv  the  fum;  but  it  has  ferved  to  eftablifh  in 
the  motion  of  the  moon,  at  different  periods,  a  regularity 
which  before  could  not  be  obtained. 

On  the  25th  of  July  a  deputation  from  the  Board  of  Lon- 
gitude went  to  give  in  its  report  to  the  tint  conlul  on  the  la- 
bours of  Burg,  and  tin?  prize  of  6odC  francs.     I  reminded 
6  him, 
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him,  that  he  had  caufed  the  firft  prize  to  be  doubled,  and 
that  it  would  be  worthy  of  his  character  to  double  the  prefent 
one.  He  inftantly  complied.  The  minifter  Chaptal,  who 
was  prefent.  propofed  to  me  to  induce  Burg  to  come  to  Paris, 
where  he  fhould  have  a  penfion  of  3000  francs.  He  would  be 
an  excellent  co-operator  in  improving  aftronomy  in  France, 
where  it  is  already  fo  much  cultivated  :  but  this  worthy  aftro- 
nomer  preferred  his  own  country  with  lefs  advantage.  His 
tables  of  the  moon  are  about  to  be  printed,  as  well  as  the 
new  tables  of  the  fun  by  Delambre;  and  we  have  already 
communicated  them  to  Dr.  Mafkelyne,  the  aftronomer  roval 
of  England,  who  will  be  enabled  by  them  to  improve  the 
Nautical  Almanac,  which  fince  1767  has  been  of  the  greateit 
utility  to  navigators. 

The  report  of  C.  Delambre  will  be  publiflied  in  the  Ccti- 
noiffance  des  Temps  for  the  year  13,  which  is  about  to  appear. 

The  Arabic  text  of  all  the  obiervaticns  in  the  manufaript 
of  Ibn  funis,  lent  to  us  by  the  Batavian  republic,  with  a 
tranfiation  bv  C.  Cauffin,  and  an  extract  from  the  part  which 
it  was  not  judged  neceiTary  to  tranfiate  and  to  print,  has  been 
finifhed  at  the  printing-office  of  the  republic.  C.  Cauffin  is 
the  firft  of  all  the  profeffors  of  Arabic  who  has  rendered  his 
knowledge  really  ufeful.  I  reproached  them  fifty  vears  ago, 
on  account  of  their  tranflating  nothing  but  romances. 

The  obfervation  of  the  eighteenth  iranfit  of  Mercurv  over 
the  fun's  difc  on  the  morning  of  November  9  perfectly  fuc- 
ceeded.  We  were  the  more  interefted  in  it,  as  it  will  not  be 
again  feen  at  Tans  till  the  5th  of  May  1S32.  It  confirmed, 
in  the  completed  manner,  the  exactnefs  of  mv  tables  of  Mer- 
cury. The  egrefs  of  the  centre,  according  to  a  mean  of  all 
the  obfervations,  took  place  at  7' 34  '  afternoon;  and  the 
longitude  of  Mercury  which  I  thence  deduced  is  7s  161  17' 
gn,  at  2ih  2'  40  7  mean  time  of  the  conjunction,  even  taking 
into  account  the  correction  to  be  made  in  the  tables  of  the 
fun,  which  by  my  nephew  Lalaode  was  obferved  to  be  — ■ 
io7/4;  the  geocentric  latitude  in  conjunction  5V7.  I  have 
had  the  mod  fatisfactory  confirmation  of  the  theory  of  Mer- 
cury, which  I  gave  in  the  firft.  memoir,  read  in  the  firft  fitting 
of  the  firft  clafs  of  the  Inftitute  on  the  lft  of  J  :79'>- 

More  details  on  this  fubjeel  will  be  found  in  the  Memoirs  of 
the  Inftitute. 

M.  Cafella,  phyCcian  to  the  king  of-Naples,  and  M.  Bygge, 
aftronomer  roval  of  Copenhagen,  Sec  havefent  me  exact  od- 
lervations  of  this  traniit. 

The  folftice  was  exaftlv  obferved  with  whole  circles  by 
C.  Delambre,  and  by  C.  Eurckhardt  and  Lala,nde  junior. 

The 
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The  mean  of  tour  hundred  obfervations  drives  230  28'  7",  or 
7/;  inure  than  in  mv  tables:  lall  year  it  was  only  &' j  we 
ouMit  to  be  fatislied  with  this  agreement. 

Duc-la-Chapelle  has  publiflied,  in  the  fourth  volume  of 
the  Memoirs  of  the  Inflitutc,  folftitial  obfervations  which 
give  him  ji'-'for  the  fecular  diminution  of  the  obliquity  of 
the  ecliptic.  C.  Mechain  has  lull  found  10  feconds  ld'~  for 
the  obliquity  of  the  winter  folllice. 

C.  Vidal  has  fent  in  his  obfervations  of  the  new  planets 
and  a  great  many  others:  he  has  even  had  the  complaifance 
to  terminate  fonie  zones  of  circumpolar  ftars  which  were  not 
complete  in  the  llijlu'iri  Franfoife publill.ee!  in  1801. 

The  inferior  conjunction  of  Venus,  pbferved  in  the  end  of 
December  by  C.  Burckhardt  and  Lalande,  gave  us  for  the 
correction  of  my  tables  +  29',  which  do  not  make  io  in 
the  longitude  feen  from  the  fun. 

But  as  the  tables  of  Venus  had  not  vet  been  calculated  with 
the  perturbations,  and  as  C.  Lalande  junior  propofed  to  un- 
dertake tills  labour,  C.  Chabrol  fumifhed  him  with  a  table 
of  the  equation  calculated  to  tenths  of  feconds,  which  was  an 
eflential  preliminary.  It  is  time  it  mould  be  begun.  We  have 
40  years  exa£t  obfervations  of  Venus  ;  and  thele  40  years  ob- 
fervations, from  1761  to  1801,  will  give  us  the  motion  of 
Venus  as  exact  as  the  Babylonian  obfervation  made  2072 
years  ago,  and  refpe&ing  which  there  is  fonie  doubt,  as  I 
have  already  explained.  (See  Mcmoires  de  V 'Academic  17S5, 
p.  2.50.) 

The  opposition  of  Mars,  which  took  place  on  the  24th  of 
December,  could  not  be  pbferved  ;  but  the  obfervations  of 
that  niiiht  gave  a  correction  in  the  tables  of  Lalande  junior 
—  5";   which  make  only  two  in  the  heliocentric  longitude. 

The  disappearance  ot  Saturn's  ring,  which  will  take  place 
in  1803,  has  been  preceded  by  a  lingular  phenomenon.  The 
anfes  were  on  the  point  of  di (appearing,  and  it  was  with  dif- 
ficulty that  C.  Mechain  difcovered  them  on  the  morning  of 
December  20.  C.  Flaguergues  alfo  loft  light  of  them  on  the 
16th.  But  we  (hall  foon  lee  them  re-appear,  as  the  earth  will 
return  on  the  28th  of  June :  the  fun  palling  through  the  plane 
of  the  ring,  we  fhall  lofe  fight  of  them  till  the  23d  of  Au- 
guft,  at  which  time  the  earth  will  pal's  to  the  north  of  the 
ring,  and  permit  us  to  fee  the  Pur  face  of  it  illuminated  bv  the 
fun.  Dujejour,  Traite  analyiiam  des  Mouvevuns  Cite/Us, 
vol.  ii.  p.  155. 

C.  Chabrol  and  C.  Flaguergues  have  calculated  a  great 
number  of  tables  of  aberrations  and  nutations  for  o-oo  liars 
of  the  fundamental  catalogue  which  Lalaude  junior  inferts 

eve  rv 
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every  year  in  the   ConnoiJJance  des  Temps,  and  always  with 
new  improvements. 

C.  Lalande,  my  nephew,  continues  to  obferve  the  right 
afcenfions  and  declination  of  a  great  number  of  ftars  not  well 
known:  and  madame  de  Lalande  continues  the  reductions, 
which  (he  promifed,  for  the  50,000  ftars  :  1500  will  be  found 
in  the  ConnoiJJance  des  Temps  for  the  year  13,  which  will 
foon  appear;  and  M.  Bode  has  publifhed  more  than  io,coo 
in  the  catalogue  of  17,000  liars  which  accompany  the  large 
and  beautiful  atlas  in  twenty  meets  which  I  have  already 
announced. 

Laft  year  I  gave  an  account  of  the  labour  undertaken  bv 
the  Swediih  alironomers  Svanberg,  Ofverbom,  Olmquift,  and 
Palander,  to  verify  the  degree  of  the  meridian  under  the  polar 
circle.  M.  MelanderhieTm,  though  76  years  of  age,  fet  on 
foot  and  directed  this  enterprife.  In  180  r  they  had  already 
difcovered  the  ftations,  elevated  the  fignals,  and  built  two 
obfervatories.  Thev  fet  out  in  the  month  of  January  1802, 
and  meafured  the  bale  on  the  ice  of  the  river  Torneo  between 
the  6th  of  February  and  the  8th  of  April,  though  the  cold 
was  240.  At  the  beginning  of  September  thev  had  completed 
the  meafurement  of  the  angles  of  their  triangles,  and  fet  out 
to  proceed  northwards  to  Pathavara  to  commence  their  aftro- 
nomical  obfervations.  We  fhall  therefore  foon  have  the  cu- 
rious remit  of  this  new  meafurement. 

On  the  other  hand,  C.  Mechain,  in  confequence  of  the 
confular  decree  of  September  17,  is  about  to  relume  the  mea- 
furement of  the  meridian  as  far  as  the  ifland  of  Cabrera, 
which  is  40  leagues  fouth  of  Barcelona,  agreeably  to  his 
Willi,  which  I  announced  in  the  Connoijfance  des  Temps  for 
the  year  10.  Bv  thefe  means  the  45th  degree,  which  it  is 
particularly  interesting  for  us  to  be  well  acquainted  with,  will 
be  a  mean  of  the  whole  interval. 

The  Portuguese,  whofe  lilence  we  regretted,  begin  to  di- 
ftjngutfli  themfelvcs.  M.  Demonfort  has  fent  us  calculations 
of  eclipfes  of  the  fun  vilible  at  Lilbon  during  this  century: 
M.  Monteira  de  Rocha,  new  tables  of  Mars,  with  all  the  per- 
turbations. The  equation  is  10  41'  3c/',  greater  only  by  4" 
than  in  the  tables  of  C  Lalande  junior.  M.  Damoiieau, 
captain-lieutenant  of  the  royal  brigade  of  the  marine  at  Lil- 
bon, has  written  to  me  that  he  is  employed  on  the  Nautical 
ncrides  of  i8c5.  Thofe  of  1805  were  calculated  di- 
rectly, without  employing  the  Nautical  Almanac.  I  have 
•cqueiltd  him  to  wait  for  the  new  tables  of  the  fun  and  moon, 
■Inch  are  about  to  be  printed. 

We  have  received  alfo  a  defcrijption  of  the  obfervatory  of 
•I..  XV.  l^o.  $£.  N  Coimbra, 
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Coimbra,  from  which  it  appears  that  it  is  prettv  wel 
nifhedwith  inltrumcnts :  a  lector  of  ic  feet,  a  5-feet  meridian 
telefo  nfeet  quadrant  divided  by  Tr»  I  London. 

We  haw  received  the  Agronomical  Ephemende^  of  rather 
Coflali,  of  Parma  :  they  are  not  defti  dronomers  inch 

as  Lbofeof  Berlin,  Vienna,  Milan,  I-  ilogna,  and  Paris  j  but 
the  author  has  added  a  very  minute  hiftorv  of  the  two  new 
planets,  and  he  follows  my  example  in  giving  them  the  names 
of  Piazzi  and  Olbcrs;  he  alfo  employs  lhat  of  Herfchel,  a-  a 
mark  or  horn  aire  due  to  them  by  aiti 

On   the  zid  of  .hmc  1802,   M.  Van  Swinden   fent  us  a 
Dutch  memoir  on  the  new  meafures,   which  t  him  a 

long  time  ;  and  lie  has  obtained  a  decree  for  eftablifhing  the 
new  meafures  in  the  Batavian  republic. 

Mr.  Maekay  has  publiihed  a  curious  work,  in  England,  on 
the  longitude. 

M.  Van  Swinden  has  fent  us  the  fourth  edition  of  his  Dil- 
fertalion,  in  Dutch,  on  the  Determination  of  the  Longitude 
by  the  Obfervation  of  the  .Moon's  Dittance  from  the  Stars; 
with  a  difle. rtation,  which  he  publitfied  in  1788  conjointly 
.with  M.  Nieuwland,  on  the  Ufe  of  Sextants  and  Octants.  Tie 
propofes  to  |)uhlifh  alio  a  memoir  on  reflecting  circles,  which 
lie  wiihes  to  introduce  into  the  Dutch  navy;  and  alfo  on  ma- 
rine time- keepers.  So  early  as  the  vear  1774  I  went  to  Hol- 
land to  folicit  the  introduction  of  altronomy  into  navigation, 
and  obtained  a  promife  for  that  purpofe  from  the  ftadtholder 
and  the  grand  petitionary.  Adv  Alironomv  was  even  trans- 
lated into  Hutch  :  but  this  circumftance  was  attended  with 
little  advantage  at  that  time,  notwith (landing  the  need  which 
navigators  had  of  it.  At  prefent,  iince  the  navy  refumes  new 
activity  in  the  Bala vi an  republic,  and  that  the  learned  pro- 
feiTor  enjoys  there  a  well  merited  influence,  we  have  reafon 
to  believe  that  altronomy  will  be  employed  there  in  an  t 
tual  manner. 

M.  Van  Swinden  explains  in  this  work  all  the  method 
calculation,   bv  graphic  operations,   and  by  ini'mimem- 
correetions  made  by  Mr.  Mackay  to  the  methods  of  Borda 
and  Dunthorn  ;   thole  of  Kraft  and  of  Douwes  de  Stt 
He   has   added  a  collection  of  fuch  tables  as  are  ncceiluiy  in 
navigation. 

M.  Mendoza  has  already  publifhed  two  lame  colle 

Cation:    he  h.4S  1  new  method  ol  deter- 

mining the  latitude  by  tw  meri- 

dian, the  calculation  of  which  is  (boiler  than  the  firft  approx- 
imation, which  is  only  the  c  ment.of  the.nieih 
Douwes. 
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We  have  received  the  Ephemerides  of  Vienna  for  1803, 
which  contains  the  new  tables  of  the  moon  bv  M.  Trief- 
necker;  but  it  is  evident  that  he  has  feen  thofe  of  M.  Burg 
alreadv  mentioned  :  alfo  the  Ephemerides  of  Berlin  for  186$, 
where  M.  Bode  has  collected  170  pages  of  obfervations  on 
the  new  planets,  and  on  other  important  points  in  all  parts 
of  Germany  1 

M.  Schroeter  has  publifhcd  a  continuation  of  his  obferva* 
lions  on  the  fpots  of  the  moon,  in  a  large  volume  in  quarto^ 
entitled  Selenotopogtdpbifcbe  Fragmentc.  that  is  to  fayj  To- 
pographical Fragments  refpecr.irig  the  Moon  :  to  ferve  for 
giving  a  correct  idea  of  the  furrace  of  that  luminary,  and  the 
changes  which  have  taken  place  in  it,  in  its  atmoiphere  and 
in  its  mountains;  bv  Dr.  F.  F.  Schroeter,  grand  bailifF  of 
Lilienthal,  near  Bremen.  Part  ii.  1802.  pp.555.  4A0.  with 
32  plates.    Gottingen. 

The  firfl  part  appeared  in  1791 :  *-ve  published  two  extracts 
from  it,  which  mow  with  what  patience  and  minutenefs  this 
able  aitronomer  has  examined  the  furface  of  the  moon. 

Theft;  new  obfervations  were  made  with  the  fame  care  for 
twelve  years,  and  with  optical  inftruments  of  the  greatdft 
power,  (two  telefcopes,  one  of  13  and  the  other  of  27  feet.) 
They  entitle  him  to  the  gratitude  of  aftronomers,  as  they  will 
ferve  them  as  a  bafe  and  term  of  comparifon  in  their  future 
relearches  refpecting  the  changes  that  may  take  place  at  the 
lurface  of  the  moon.  He  has  obferved  mountains  which  rife 
to  the  height  of  4000  toifes,  and  others  to  the  height  of  24CO. 
M.  Schroeter  has  alfo  determined,  that  the  part  of  the  lunar 
atmofphere  which  is  fufficientlv  denfe  to  produce  the  crepui- 
cula,  is  300  toifes  in  height. 

The  author  has  alfo  feen  objects  which  he  did  not  fee  in 
the  courfe  of  his  preceding  obfervations,  and  which  on  the 
fir  ft  view  might  be  afcribed  to  changes  that  have  taken  place 
at  the  furface  of  the  moon  :  but  he  remarks,  with  the  refervc 
of  an  able  obferver,  that  the  particular  ftate  of  the  lunar 
atmoiphere  may  have  concealed  thefe  objects  at  the  time  of 
his  firlt  obfervations. 

Dr.  Henzenberg,  of  Hamburgh,  between  the  months  of 
July  and  October  1802,  made  thirty-one  experiments  on  the 
fall  of  bodies  from  the  fteeple  of  St.  Michael,  which  is  235 
Paris  feet  in  height :  and  found  that  heavy  bodies  do  not  fall 
vertically;  there  are  four  lines  of  declination  towards  the  ealt, 
and  1-5  line  towards  the  fouth. 

M.  Guglielmini,  of  Bologna,  found  a  little  more.     But  all 
ihefe  experiments  tend  to  prove  the  rotation  of  the  earth. 
[To  be  continued.] 
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XXXII.  Noti  -  Books. 

::nts  of  Cbemijiry.     By  JosF.ru  Francis  JacG' 
Tranilated  from  the  German.  8vo. 

J\.  SECOND  edition  of  this  work  has  made  its  appear- 
ance :  a  proof  of  the  favourable  reception  it  haa  experienced 
from  the  pnhlie.  We  have  no  hesitation  in  Caving  that  it  is 
i  ufeful  work,  and  ought  to  make  a  part  of  every  chemical 
library.  The  language  poflfefles  that  precision  which  conlti- 
tutea  the  chief-  'merit  of  a  translation,  elpetially  from  a  fcien- 
tiric  or  practical  work.     It  is  by  Mr.  Stutzer. 

A  fyjlem  of  Chemi/Iry.     By  Thomas  Thomson,  M.  D. 
4  Vols.  8vo.   1803. 

The  talk  of  compofing  elementary  trcatifes,  as  the  author 
juftlv  oblerves,  has  in  this  country  been  ufuallv  left  to  men 
of  inferior  endowments,  as  a  piece  of  drudgery  below  the 
dio-nitv  of  a  philofopher;  while  in  France,  excellent  fy  Stern  - 
atic  treatifes  have  appeared  on  almoft  every  part  of  fcience  by 
men.  of  the  fir  ft  abilities.  Though  we  can  rank  feveral  di- 
stinguished names  among  our  authors  of  elementary  works, 
it  is  certain  that  "'we  have  more  frequently  fatisfied  ourfelves 
with  translating  the  fyftematic  work-  of  foreigners,  even  when 
the  difcoveries  of  our  own  philofophers  had  furnillied  a  con- 
siderable portion  of  the  materials  of  thole  works.  The  con- 
fequence  has  been,  what  was  naturally  to  be  expected,  the 
labours  of  our  philofophers  have  been  frequently  overlooked, 
and  their  difcoveries  claimed  by  others  to  whom  they  did  not 
belono-;  while  thele  claims,  constantly  inculcated  in  all  the 
elementary  treatifes  of  chemiftry,  have  been  received  as  firft 
principle-  .  Ceater  number  of  readers.  It  is  incontro- 
vertible, that,  for  the  rapid  progrefs  which  chemiftry  has 
lately  made,  the  fcience  is  deeply  indebted  to  the  philofo- 
of  this  country.  Much,  indeed,  has  been  done  by  the 
illuftrious  body  of  French  chemilts;  but  thefe  gentlemen, 
not  fatisfied  with  a  part,   have  laid  claim  to  the  whole." 

The  author  It  Jvork  to  have  for  its  object  the  giving 

a  full  detail  of  the  vaft  number  of  tails  which  constitute  che- 
mistry, blended  with  the  hiftory  of  their  gradual  development 
and  of  the  theories  which  have  been  founded  on  them,  and 
mpanied  with  exact  references  to  the  original  work?  in 
.  the  different  dil'covenes  have  been  regiftered.  It  is 
but  juftice  to  fav,  that  Dr.  Thorn fou  has  executed  the  talk  he 
:idertaken  in  a  manner  creditable  to  himfelf.     His  work 

tents 
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prevents  a  more  complete  and  accurate  collection  of  fads 
than  any  previous  publication  of  the  kind.  The  arrange- 
ment is  judicious,  the  quotations  are  candid,  the  reafoning 
fatisfactory  and  perfpicuous.  We  have  no  hefitation  in  re- 
commending it  as  a  moft  valuable  performance. 

The  Chemical  Pocket-Bool,  or  Memoranda  Chemica ;  ar- 
ranged in  a  Compendium  of  Chcmiflry.  By  James  Par- 
kinson.  i2mo.  1803. 

It  gives  us  pleafure  to  announce  that  a  third  edition  of  this 
valuable  little  work  has  made  its  appearance,  embracing  all 
the  new  facts  in  chemiftry  that  have  been  obferved  lince  the 
publication  of  the  former  editions.  A  considerable  degree  of 
care  fcems  to  have  been  bellowed  upon  it,  and  feveral  new 
and  ufeful  tables  have  been  added  in  different  parts. 

A  Syflem  of  Theoretical  and  Praclical  Chewi/Jrr.  )&c.  By 
Frederick   Accum,    Teacher  of  Pratlicdi    Chemiflry, 

armacy,  and  Mineralogy ;    and   Chemical   Op, 
rhe  Royal  Inflitution  of  Great  Britain.     2  Vols.   b'vo.    with 
Plates.   1803. 

This  work,  juft  publifhed,  will  prove  highly  acceptable  to. 

le  who  with   to   attain  a  practical  acquaintance  with  the 

ce  of  which  it  treats.     The  author  exhibits  throughout 

vork  a  great  degree  of  chemical  knowledge;  and  his 

:  .     K)d  of  communicating  knowledge  to  others  is  engaging. 

ih  the  practical  part  of  the  various  procelies  in  chemiftry 

:ras  to  be  well  acquainted  ;  and  the  accuracy  and  pre- 

ciilon  with  which  he  defcribes  them,  will  render  his  work 

valuable  not  only  to  tyros,   but  to  proficients  in  the  fcience. 

Many  of  the  experiments,  fome  of  which  are  calculated  to 

afford  bolh  inftruction  and  amufement,  are  quite  new;  and 

even  in  detailing  experiments  which  are  not  new,  particulars 

not  to  be  met  with  elfewhere  are  often  given,  which  will  be 

ufeful  to  the  practical  chemift. 
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ROYAL   SOCIETY   OF   LONDON. 

OlNCE  our  laft  report  feveral  meetings  have  been  employed 
in  reading  a  paper  on  tanning,  by  Mr.  Davy,  profeffor  of 
chemiftry  in  the  Roval  Inflitution  of  Great  Britain.  In  this 
paper  the  author  not  only  defcribes  the  proceffes  ufual  in  the 
tanning,  but  enters  into  a  chemical  investigation  of  the 
N  3  nature 
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nature  of  the  agents  employed  in  the  procefs,  and  details  a 
number  of  ingenious  experiments  undertaken  exprefriy  for 
the  purpofe  ofafoertaining  the  mode  of  their  operation.   The 

remits  are  intcrefting,  and  cannot  fail  to  be  ufeful  lo  thofe  en- 
gaged in  the  manufacture  of  leather. 

ROYAL  ACADEMY  OF  SCIENCES  AT  BERLIN. 

On  the  1 8  th  of  January  the  academy  held  a  public  fitting 
to  celebrate  the  anniversary  of  its  ettablifhmer.t.  It  was 
Opened  by  the  director  Merian  with  an  oration  ;  after  which 
M.  de  Yerdy  du  Verriois  read  the  (ketch  of  a  plan  for  reviv- 
ing the.  antient  tournaments,  and  (bowed  the  utility  of  as:ain 
introducing  this  antient  amufement,  formerly  a  fehool  for 
dexterity  and  intrepidity,  and  which  might  be  attended  with 
great  advantage  to  the  cavalry  fervice,  and  to  ail  troops  thai 
fight  on  horfeback. 

M.  Krman  then  rtad  a  paper  containing  particulars  re- 
fpe£ting  the  reign  of  the  elector  Frederic  William  the  Great, 
extracted  from  a  manufcript  diary  of  marihal  Dieterich  Si- 
gifmund  von  Buch. 

JNI.  Klaproth  next  read  a  diffcrtation  on  ftones  and  iron 
"jnafles,  and  (bowed  that  the  fall  of  fuch  bodies  from  the 
heavens  is  a  phaenomenon  totally  different  from  all  the  other 
phaenornena  of  nature  3  and  that  it  needs  therefore  excite  no 
■wonder  that  doubts  haw  been  entertained  refpeeting  the  truth 
of  fuch  fads,  but  that  hitherto  they  arc  not  only  fupported 
by  experience,  but  bv  chemical  analyfes  of  the  fallen  bodies. 
As  a  contribution  towards  this  fnbject,  M.  Klaproth  gave  an 
account  of  experiments,  made  by  himfelf,  with  fome  of  thefe 
productions  which  had  fallen  at  different  times  and  in  dif- 
ferent countries,  particularly  a  fpecimen  of  that  which  fell 
near  Siena  on  the  i6th  of  January  1794;  and  a  fragment  of 
the  mafs  of  iron,  weighing  71  pounds,  which  fell  near  Agram 
on  the  26th  of  Mav  1751,  comparing  them  with  the  ana- 
Ivies  lately  publiflied  by  Mr.  Howard  of  the  ftones  which 
i"Jl  at  Benares  in  the  Kail  Indies  on  the  19th  of  December 
1798,  and  on  the  13th  of  December  1795  in  York  (hi  re;  and 
adding  a  fhort  hifiory  of  thefe  and  fome  other  bodies  that 
have  fallen  from  the  clouds.  They  confift  either  entirely  of  cel- 
lular piaffes  of  iron,  or  of  ftonv  Jubilances  miaed  with  grains 
of  iron.  In  all  of  them  the  iron  is  of  the  fame  nature:  it  is 
ductile,  exceedingly  toucji,  appears  white  when  riled,  and 
aimoft  always  contains  nickel.  The  ftones  are  covered  on 
the  outfide  with  a  black  cruft,  are  bright  gray  in  the  infide 
with  black  fpots,  and  interfperfed,  befides  the  ferruginous 
particles,  with  grains  of  pyrites.     The  principal  part  of  the 
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mafs  confifts  of  oxide  of  iron,  magnefia,  and  filex.  The 
opinion  of  Dr.  Ghladni,  that  thefe  meteoric  productions 
are  fragments  of  fire  balls  which  have  burft,  may  he  consi- 
dered as  fully  eftabliihed.  Real  native  iron  from  the  mines 
of  Kamsdorffis  diftinguifhed  from  the  meteoric  iron  by  not 
containing  any  nickel,  and  by  containing  a  mixture  of  cop- 
per-lead. 

FRENCH    NATIONAL    INSTITUTE. 

Account  of  the  labours  of  the  Mathematical  and  Phyfieal 
Clafs  during  the  nijft  quarter  of  the  year  11. 

Mathematical  part;  read  by  C.  Lacroix. 

ASTRO  NO  XI  Y. 

Obfervations  on  the  Tranfit  of  Mercury  over  the  Sun's  Dlfc, 
November  9,  1802. 

If  the  theorv  of  attraction,  aided  by  the  powerful  means  of 
analyfis,  has  enabled  aftronomers  to  give,  ajmoft  at  once,  to 
the  tables  of  the  planets,  and  particularly  to  thofe  of  the  moon 
and  fun,  a  degree  of  exa<5tnefs  far  fuperior  to  that  to  which 
they  could  have  been  carried  by  the  efforts  of  obfervcrs  alone 
during  a  long  feries  of  ages,  time  has  not,  on  that  account,  loft 
its  right  to  the  perfection  of  thefe  remits  deduced  from  the 
meafurement  of  its  duration.  Aftronomers  therefore,  always 
attentive  to  the  fpectacle  of  the  heavens,  never  fuffer  to  efcape 
but  with  regret  opportunities  of  oblerving  the  fimpleft  and 
moft  frequent  phenomena,  becaufe  they  know  that,  however  , 
precife  they  may  be  for  the  moment  at  which  thev  arc  af- 
flgned,  aftronomical  determinations  have  continual  need  of 
being  rectified  :  with  much  more  reafon,  therefore,  they  are 
anxious  to  take  advantage  of  thole  circumftances  where  the 
pofition  of  the  planets  is  lets  affected  by  the  combination  of 
their  own  motion  and  that  of  the  earth.  Such  in  regard  to 
Mercurv  are  his  tranfits  over  the  difc  of  the  fun. 

The  firft  of  thefe  phenomena  preferved  in  the  annals  of 
aftronomy  was  obferved  in  1631,  at  the  college  of  France,  by 
Gaffendi,  one  of  the  molt  illuftrious  profeffors  of  that  cele- 
brated fchool.  Since  that  time  great  attention  has  been  paid 
to  this  phcenomenon  ;  and  the  obfer-vations  of  thefe  tranfits, 
which  follow  each  other  pretty  rapidly,  have  been  multiplied. 
C.  Lalande  has  employed  himfelf  in  collecting  and  examin- 
ing them  with  a  care  and  affiduky  for  which  he  has  been  re- 
warded by  the  perfection  he  has  thence  been  able  to  give  to 
his  tables  of  Mercury.  After  having  fuceeffively  corrected 
each  element,   he  waited  for  a  confirmation  of  them  by  the 

N  4  tranfit 


oh    6'    29 /; 

7/  $6" 

0     6     49 

8     20 

0     6     44 

8     19 

0     6     54 

8     19 

0     6     45 

8     30 

0     6     45 

8     20 

1  terms  of  th 

2  two  contacts 
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tranfit  announced  for  the  9th  of  November  1802,  and  hoped 
he  fhould  then  be  able  to  be  convinced  that  his  tables,  one 
of  the  mod  important  refults  of  his  Ions:  labours,  had  reached 
the  utmoft  perfection  to  which  they  could  attain  in  the  pre- 
fent  (late  of  the  fcien.ee.  His  withe-  have  been  fully  gratified 
by  the  bbfervations  we  are  about  to  detail. 

The  moments  of  interior  and  exterior  contact  of  the  two 
bodies  on  the  cgiefa  of  Mercury  were  determined  as  follows: 

Lalande 

Meffier 

Lalande  jun. 
^  Bouvavd 

Mechain 

Burekhardt 

C.  Lalande  takes  as  the  r 
o1'  6' 49",  and  6b  8' 19'/; 

From  which  he  deduces  -the  egrefs  of  Mercury  at 

o    7r34/;; 
The  apparent  diftance  of  the  oentres  at  that  moment, 

16'  83"; 
And  the  fame  diftance  reduced  to  the  centre  of  the  earth, 
\6]  io'o". 
By  then  comparing  three  differences  of  declination  feleclcd 
from  twenty-five,  which  were  meafured  by  C.  Meflier  during 
the  tranfit,  he  deduces  from  them  the  (liortcft  diftance  of  the 
centres,  namely  6$IJ:  and  combining  it  with  the  diftance  of 
the  centres  at  the  moment  of  the  egrefs,  he  is  enabled  to  find 
the  difference  in  longitude  and  latitude  of  the  two  bodies,  and 
the  time  elapfed  between  the  middle  of  the  tranfit  and  the 
egrefs.     We  fhall  not  follow   the  detail  of  his  procefs  any 
further,  as  our  aftronomical  readers  may  eafllv  fupply  what  is 
here  omitted;  and  to  others  it  would  be  fuperfluous.     We 
only  ftate  the  refults  which  C.  Lalande  obtained  by  this  firft 
method. 

He  found  the  true  conjunction  at 

9h  2'  407/  mean  time ; 
The   longitude,    reckoned   from   the  mean   equinox  for  the. 
moment, 

7"  16°  I7;  97/; 

The  geocentric  latitude, 

53  "North; 
The  heliocentric  latitude, 

i'  54"; 
U<  rrection  of  the  tables :  —  13 ;/  in  longitude. 

C.  Lalande 
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C.  Lalande  re-commenced  his  calculations;  fubftituting 
for  the  differences  of  declinations  the  obfervation  of  Mercu- 
ry's pafTage  of  the  meridian,  made  the  fame  day  by  his  ne- 
phew and  C.  Burckhardt;  and  by  thefe  mean?  found  %U  lefs 
in  longitude,  and  6n  lefs  for  the  latitude,  at  the  moment  of 
the  egrefs. 

He  determines  the  geocentric  latitude  at  the  time  of  con- 
junction to  be  56*5 J/,  which  gives  the  place  of  the  node 
Is  j6:  o  3777,  further  advanced  by  \f  4611  than  in  the  tables; 
and  as  C.  Delambre  had  found  by  the  paffage  of  1799  that 
this  element  ought  to  be  increafed  by  i7,  C.  Lalande  adopts 
a  mean  correction  of  ■+-  1'  23 7/,  which  makes  the  place  of 
the  node  in  iSji  to  be 

is  *5°  5S;5477.   - 

By  comparing  this  determination  with  that  which  he  de- 
duced from  the  tranfit  of  -677,  he  found  for  the  annual  mo- 
tion of  the  node  43-98 /;  inftead  of  43-3 7/,  which  he  had  be- 
fore. 

To  afcertain  whether  the  pofition  which  he  gave  to  the 
aphelion  of  Mercury  was  exact,  C.  Lalande  examined  a°"ain 
the  tranfit  obferved  by  C.  Delambre  in  1799,  taking  into  ac- 
count the  perturbations  calculated  by  M.  Oriani,  and  the 
error  in  the  tables  of  the  fun,  and  he  found  the  fame  error 
of  13 7/  as  in  that  of  this  year,  though  the  anomalies  were 
very  different.  He  confequently  thought  that  this  error  outfit 
to  be  afcribed  only  to  the  epoch  of  the  mean  motions  :  but 
after  a  communication  irom  Dr.  Mafkelyne  in  regard  to  a 
correclion  of  4"  to  be  made  in  the  right  afcenfions,  which 
he  affigned  to  the  pofitions  of  the  principal  ftars  employed 
for  determining  the  places  of  the  fun,  the  enor  in  the  tables 
of  Mercury  would  be  reduced  to  g?/,  and  the  epoch  of  the 
mean  motions  of  this  planet  would  confequently  be  for  1801, 

By  diftributing  this  error  to  the  fecular  motion  it  would  be 
reduced  6",  and  would  become 

2s  140  47  477. 

In  a  word,  the  tranfit  of  November  9,  this  year,  has  fully 
confirmed  the  remit  which  C.  Delambre  deduced  from  that 
of  1799  in  regard  to  the  diameter  of  Mercury.  C.  Delambre 
had  obtained  for  this  diameter  as  feen  from  the  fun  6'$ /J; 
and  C.  Lalande  found  6'ZU,  while  in  his  Aftronomv  it  was 
6-977. 

C.  Meffier  communicated  to  the  clafs  a  particular  account 

of  his  oblervation  of  the  tranfit  of  Mercury,  during  which 

he  fucceffively  determined  twenty-five  pofitions  of  that  planet, 

8  comparing 
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comparing  it  either  with  the  fun's  limb,  or  to  a  very  coii(id"era- 
ble  fpot  which  appeared  on  that  body,  and  of  which  the  dia- 
meter was  25'  of  a  decree,  lie  determines  the  moment  of 
the  egrels  or  Mercury's  centre  at  7'  6"  true  time;  and  this 
planet's  paffage  of  the  meridian  55 /;  before  that  of  the  fun's 
centre. 

C.  Meffier's  memoir  contains  a  detailed  view  of  the  deter- 
minations lie  obtained,  and  is  accompanied  with  a  drawing 
which  reprefents  the  apparent  route  of  Mercurv  on  the  fun. 
It  exhibit.-,  a  luminous  ring,  with  which  MerciJry  feems  to 
be  furrounded.  This  circumftancc,  peculiar  lo  the  obferva- 
tirm  of  C.  Meffier,  was  remarked  by  him  in  the  tranlit  of 
1799;  it  was  obferved  alio  at  Montpcllier,  in  1736,  by  Flan- 
tade;  and  at  Upfal,  in  1736,  hyM.  Profperin.  This  ring 
exhibited  a  very  faint  light,  and  of  a  colour  different  from 
that  of  the  fun.  Its  diameter  towards  the  end  of  the  tranfh 
was  17  ;9/;,  and  that  of  Mercury  I7;/. 

EXPERIMENTAL    THILOSOPII  V. 

On  the  Method  of  magnetizing  to  Satura 

To  applv  with  conftancy  to  the  fame  objects,  and  to  varv 
their  combinations  in  every  manner  poffib'le,  are  the  condi- 
tions on  which  nature  confents  to  difclofe  her  fecrets  to  thole 
who  interrogate  her.  It  was  by  fulfilling  them  with  an  afti- 
duitv  and  fas;acitv  worthy  of  fuceefs. that  C.  Coulomb  attained 
to  his  interetiing  difcoveries  in  electricity  and  magnetifm,  and 
bv  impofmg  on  himfelf  the  tafk  of  illuftrating  every  part  of" 
thefe  important  branches  of  philofophy.  Magnetizing,  the 
perfecting  of  which  is  of  fo  much  importance  to  navi- 
gators, could  not  efcape  his  attention.  Very  vague  notions 
had  hitherto  been  acquired  in  regard  to  the  intenfity  of  the 
magnetic  force  which  fteel  is  capable  of  acquiring  in  its  dif- 
ferent ftates;  and  it  was  meafured  in  general  by  the  weight 
of  the  piece  magnetized.  But  it  is  of  the  grcateft  import- 
ance here  to  know  the  energy  with  which  needles  tend  to 
return  to  their  direction  after  they  have  been  removed  from 
it;  and  this  C.  Coulomb  meafures  directly,  by  determin- 
ing, according  to  Borda's  views,  and  by  means  of  very  nice 
fufpenfion,  how  many  ofcillations  thefe  needles  perform  in  a 
given  time. 

After  comparing  the  methods  of  magnetizing  propofed 
bv  Duhamel,  Knight,  and  /Bpinus,  to  give  a  needle  all  the 
directing  force  it  is  capable  of  receiving,  the  author  decides 
in  favour  of  that  of  yEpinus.  He  found  that  it  is  moft  ad- 
vantageous to  make  the  needles  long  an,d  broad,  but  not 

thick. 
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thick.  C.  Jekel  has  efhblifhed  a  manufactory  in  order  to 
make  an  ufeful  application  of  thefe  rcfults  for  the  ufe  of  the 
navy. 

Physical  tart,  read  by  Lacroix. 
On  the  Stones  fuppofed  to  have  fallen  from  the  Clouds. 

The  attention  of  philofophcrs  has  been  again  directed  to 
the  lingular  ftones  the  origin  of  which  is  unknown,  and 
which  are  fuppofed  to  have  fallen  from  the  clouds.  The 
French  cbemifls  were  defirous  of  proving  by  experiments  the 
identity  of  thefe  ftones,  and  of  afeertaining  their  component 
parts,  already  indicated  by  Mr.  Howard. 

C.  Vauquelin  procured  fome  fpecimens  of  the  ftones,  ana- 
lyfed  by  Mr,  Howard,  found  at  Benares  in  the  Eaft  Indies, 
in  Yorkfhire,  at  Siena  in  Italy',  and  at  Bologna:  to  which 
he  added  fome  of  thofe  winch  fell  in  France  in  1789  ;  at  Bar- 
botan  near  Roqueton,  and  Creon  in  the  parifh  of  Juliac,  in 
1790.  He  remarked,  as  Mr.  PToward  did,  that  thefe  ftones 
have  fuch  a  perfect  refemhlance  to  each  other  that  it  is  al- 
moft  impoffible  to  diitinguifh  them.  He  was  convinced  by 
various  analvfes  that  they  all  contain  the  fame  principles, 
namely,  filex,  manganefe3  iron,  nickel,  and  fulphur.  Thefe 
refults,  analogous  to  thofe  obtained  bv  Mr.  Howard,  and  the 
work  in  which  Dr.  Chladni,  known  by  his  ingenious  expe- 
riments on  vibrating  furfaces,  has  collected  all  the  accounts 
publifhed  refpe&ing  the  fall  of  thefe  ftones,  concur  to  render 
it  probable  that  their  origin  is  foreign  to  our  globe;  for  hi- 
therto none  of  a  fimilar  kind  have  been  found  in  the  interior 
parts  of  it. 

The  reading  of  this  interefting  memoir  gave  rife  to  a  dif- 
cuffion  the  refults  of  which  muft  be  here  mentioned,  as  they 
afford  new  motives  to  induce  philofophcrs  to  examine  and 
appreciate  the  different  teftimonies,  in  confequence  of  which 
the  ftones  in  queftion  have  been  fuppefed  to  have  fallen  from 
the  clouds.  When  a  phaenomenon  is  announced,  if  we  were 
able  to  afcertain,  bv  a  complete  enumeration  of  the  different 
phvfical  agents,  that  none  of  them  is  capable  of  producing 
it,  the  impolfibility  of  the  phenomenon  would  be  the  evi- 
dent refult,  and  confequentlv  the  falfity  of  the  account. 

But,  on  the  other  hand,  when  we  find  a  caufe  which  efta- 
blifhes  the  probability  of  it,  if  found  logic  forbids  us  to  afcribe 
it  exclusively  to  this  caufe,  it  commands  us  at  the  fame  time 
to  fubftitute  doubt  for  complete  negation,  and  to  employ  every 
means  poilible  of  confirming  the  fact,  becaufe  it  is  not  re- 
pugnant to  the  general  laws  of  nature, 

Chemifts 
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Chemifb  at  prefent  would  be  much  embarrafjed  to  tino.  in 
the  atmofphere  the  component  principles  which  have  been 
thfeovered  by  analyfis  in  the  hones  given  to  them  as  having 
fallen  horn  the  cloud;; ;  and  on  this  account  they  would  na- 
turally reject  fueh  events  as  abfurd.  But  C.  Laplace  has 
mentioned  an  explanation,  which  he  announces  not  as  the 
only  one  which  could  be  given  of  them,  and  not  to  prove 
their  existence,  but  to  (how  that  we  ought  not  to  reject  them 
as  abfurd.  and  to  fufpend  our  opinion  until  time  has  procured 
fomc  further  illuftratiun. 

It  is  fhown,  by  a  .  fe  calculation,  that  a  body  pro- 

d  from  the  moon  would  require  only  a  velocity  nearly 
quintuple  that  of  the  bullet  of  a  24-pounder  discharged  with 
a  quantity  of  gunpowder,  equal  to  half  its  weight,  to  proceed 
to  a  dift.ance  from  that  Satellite  where  the  intenfity  of  its 
attraction  would  be  the  fame  as  that  of  the  earth.  The 
body,  when  it  had  palled  this  point,  being  in  the  fphcrc  of  the 
activity  of  our  globe,  would  hceeffarily  fall  to  its  Surface.  The 
ance   of  nfiderable  volcanoes  obferved  on  the 

e  of  the  moon  does  not  render  fuch  a  conjecture  impro- 
bable; but,  independently  of  eruption?,  which  may  be 
cir  lefs  uncommon,  it  will  not  often  happen  that  the  di 
of  the  projection  will  be  that  which  the  com  bin      n 
of  the   earth   and  moon  require   in   order  that   a  proj 
thrown  from  the  latter  body  may  meet  with  the  former, 

The  atmofphere  of  the  moon,  which  is  doubted  by  many 
aftronomei  are  and  of  fo  little  extent  that  it  could  op- 

only  a  very  feeble  refinance  to  thole  bodies  which  might 
move  in  it.     The  cafe  is  not  the  fame  with  the  terreftrial  at- 
mofphere :  it  reduces  ah  tenth  of  its  extent  the  largeft 
.  of  a  piece  of  ordnance;  and  the  refi  Stance  it  oppofes  to 
motion  is  fuch,  that  to  make  a  body  projected  from 
Vefuvius  reach  France,   it  would  be  necefiarv  that  it  fhould 
have  a  projection  far  greater  than  that  which  would  carry  a 
lunar  body  to  the  limits  of  the  Sphere  of  the  activity  of  that 
ite. 

It  is  therefore  not  poffibie.  to  fuppofe  that  Stones  found  at 
a  diftance  from  terreftrial  volcanoes  are  the  product  of  the 
eruption?  of  thefe  mountains:  and  mineralogy  alio  oppofes 
this  explanation;  for  none  of  the  volcanic  productions  known 
are  analogous  to  thofe  fuppofed  to  have  fallen  from  the 
clouds. 
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METEOROLOGY. 

On  the  Variations  of  the  State  of  the  Heavens  hi  the  Mean 
Latitudes  between  the  Equator  and  the  Pole,  and  the  ef- 
fential  Circum/icjnces  by  which  they  are  accompanied. 

The  influence  of  meteor?  on  the  refults  of"  agriculture  has 
rendered  it  of  importance  at  all  times  that  the  law  of  the  fuc- 
eeffion  of  thefe  phenomena  (liould  be  known  ;  and  the  great 
advantages  which  would  arife  to  mankind  from  the  poilibilitv 
of  foretelling  the  nature  of  the  feafons,  fuffieiently  juitities  all 
the  fruitlefs  attempts  hitherto  made  to  accompliih  that  end. 

Being  much  (truck  with  thefe  advantages,  C.  Lamarck  was 
difdouraged  by  the  bad  iuccefs  of  thofe  who  had  preceded  him 
in  this  career;  and  from  continuing  to  purine  it  with  ardour. 
after  publishing  in  different  works  the  caufes  which  he  af- 
(igns  to  the  prevailing  meteorological  conftitutions,  he  has 
given  in  a  late  memoir  an  examination  of  the  variations  of 
the  (late  of  the  heavens,,  that  is  to  fay,  of  the  atmofphere :  he. 
refers  this  ftate, 

1  ft,  To  the  influence  of  the  fun's  light: 

2d,  To  that  of  the  winds. 

But  he  is  of  opinion  that  in  the  temperate  zones  the  in- 
fluence of  the  winds  on  the  temperature  of  the  ft  rat  a  of  the 
atmofphere  is  much  ftronger  than  that  of  the  light  of  the 
fun ;  and  that  there  thence  refult  in  the  denfity  and  heat  of 
ihefe  (trata,  which  naturally  become  rarer  and  cold:, 
higher  they  go,  inverfioas  to  which  he  afcribes  the  format;  >n 
of  the  clouds. 

The  discordance  of  the  effects  which  the  lame  wind  pro- 
duces at  different  times  feemed  to  oppofe  to  the  e-tabliftimen: 
of  a  theory  of  thefe  effects  an  infurmountable  obftacle  :  but 
from  numerous  obfervations  C.  Lamarck  is  of  opinion,  that 
betides  the  direction  and  nature  of  the  winds  alone,  attention 
ought  to  be  paid  alfo  to  the  height  at  which  thev  blow  in  the 
atmofphere. 

Of  the  facts  collected  by  the  author,  and  which  he  confi- 
clers  as  fufficiently  proved,  we  dial  1  mention  the  following : 
"  When  a  north-weft  and  a  fouth-eajl  wind  prevail  (imuhane- 
oufly  in  two  different  ltrata  of  the  atmofphere,  if  the  fouth- 
eaji  be  the  lower  one,  we  may  expect  to  fee  the  weather  be- 
come clear ;  bit  if  this  wind  be  the  higher,  the  contrary  will 
: e ,  " 
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ASTRONOMY, 

VV  E  are  indebted  to  a  very  accurate  and  much  valued 
eorrefpondent  for  the  following  tables,  which  cannot  but 
prove  highly  acceptable  to  fuch  of  our  readers  as  are  deiirous 
of  knowing  in  what  part  of  the  heavens  the  two  new  planets 
may  be  expected  to  be  found.  We  believe  no  Epheincris  has 
yet  been  published  containing  their  right  afcenfions  and  de- 
clinations. Baron  Von  Zach  has  publifhed  one  in  which 
their  geocentric  latitudes  and  longitudes  are  given  ;  but  this 
work  being  written  in  German  is  in  the  hands  of  but  few 
people  in  this  country. 


Geocentric  Met  ion  of 

Gtoecnrnc  Motion 

Ceres 

Ferdinandea. 

of  Pallas. 

« 

Dcj 

1 

din. 

Right          ,  Dcclin. 

1803.         Afccnfion. 

South,  i 

Alcenfion.      '  North 

April  3' 1 8h 

54m  47! 

23° 

6 

i8h 

47m    °"  13-  33' 

6'i8 

57     21 

23 

10 

18 

48     36    '4     3 

918 

59    43 

*3 

»5 

iS 

50      4 

!4    34 

1219 

1       4 

23 

19 

lS 

5  r     20 

!5      5 

15  <9 

3     56 

23 

24 

!i8 

.52     28 

l5    3* 

]8  19 

5    46 

23 

3° 

18 

53     24 

16      7 

21  19 

7     23 

23 

36 

18 

54       8 

16    38 

2419 

8    49 

23 

43 

18 

54     44 

17      9 

27  19 

10      3 

*3 

.50 

18 

55       4 

J7    39 

3019 

11      5 

23 

S» 

18 

55     l6    l8      9 

The  above  table,  containing  the  geocentric  motion  of  the 
two  new  planets,  Ceres  Ferdinandea  and  Pallas,  for  the  en- 
fuing  month,  is  fele6ted  from  an  Ephepieris  calculated  by 
Mr.  Gaul's,  of  Germany,  of  whofc  abilities  as  a  calculator 
the  world  has  already  been  fully  convinced.  Mr.  Gauls 
does  not  expedt  that  the  obferved  places  of  thefe  planets 
when  tliev  (hall  be  again  found  will  agree  very  correctly 
with  his  Ephemeris,  as  there  has  not  yet  been  a  fufficienY 
number  of  obftrvations  made  to  fettle  the  element;  of  their 
motions  with  fuch  a  degree  of  precifibn;  but  he  hope-  his 
calculations  will  render  them  very  eafy  to  be  found  :  thole 
gentlemen,  therefore,  who  are  provided  with  equatorials,  or 
inftruments  for  taking  angles  out  of  the  meridian,  will  no 

doubt 
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doubt  be  foon  able  to  find  both,  or  at  leaft  Pallas,  whofe 
fituation  is  now  become  prettv  favourable,  being  at  a  iuffi- 
cient  diftance  from  the  fun  to  be  feen  in  the  morning  when 
the  weather  is  clear.  It  does  not  appear  likely  that  Ceres, 
Ferdinandea,  from  her  great  fouth  declination,  will  be  teen 
here  till  the  latter  end  of  April,  or  perhaps  the  beginning 
of  May  ;  but  thofe  aftronomers  who  are  fituated  in  more 
fouthern  latitudes  will  view  her  under  more  favourable  cir- 
cum (lances,  and  may  perhaps  be  able  to  find  her  fooner. 

humboldt's  travels. 

Where  Alexander  von  Humboldt  may  be  at  prefent  is  not 
known  even  to  his  relations  ;  but  all  the  observations  which 
he  collected  up  to  the  beginning  of  March  1S01  have  lately 
arrived  fafe  in  Europe.  He  entruited  this  valuable  depofit, 
which  confifis  of  four  bound  volumes  and  three  manufcript 
bundles,  a  roll  of  plans,  and  a  number  of  drawings  of  plants, 
to  one  of  his  friends  at  the  Havannah,  where  he  then  was, 
to  be  fent  to  Spain  bv  a  proper  opportunity.  They  arrived 
in  the  beginning  of  September  1S01,  and  have  fince  been 
tranfmitted  to  Berlin. 

FOSSIL   BOXES. 

Two  horns,  with  the  head  and  feveral  bones  of  an  un- 
known animal  of  a  monftrous  iize,  have  lately  been  found 
in  the  Mologi  circle,  of  the  government  of  Jaroflawi,  on  the 
banks  of  the  Mologaj  on  an  eltate  belonging  to  count  Alexei. 
Iwanfwitch  Pufchkin.  The  length  of  the  head  is  two  ells 
Leiplic  meafure  *,  and  the  breadth  on  the  torehead  one  eli 
eight  inches,  (two  feet  five  inches.)  The  horns  are  like  thofe 
of  an  ox,  are  about  four  ells  in  length  (fix  feet  eleven  inches), 
and  in  the  thickeft  part  are  about  an  ell  in  circumference  (one 
foot  nine  inches).  Gmelin,  as  is  well  known,  fays  that,  bc- 
fides  bones  of  the  mammoth,  (different  however  from  thofe 
of  the  American  mammoth,)  heads  with  horns  or  an  extra- 
ordinary fize  are  fometimes  found  in  Siberia.  He  himlelf 
carried  with  him  to  Peterfburgh  a  head  of  this  kind,  which 
in  all  probability  is  (till  preferred  in  the  cabinet  of  curiofities 
belonging  to  the  Academy  of  Sciences.  It  will  be  intereft- 
ing  to  natural  hiftorv  to  compare  this  head  with  the  one  lately 
found,  in  order  to  ascertain  whether  they  belong  to  the  lame 
fpecies  of  animal.  At  any  rate,  tbefe  heads  feem  to  afford  a 
new  proof,  in  oppofition  to  the  opinion  of  Daubenton,  Buf- 
fon,  and  other  natunlifts,  that  there  exilted  formerly  fpecies 
of  animals  now  become  extinct. 

*  About  one  yard  fix  inches, 
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ANOTHER   NEW   METAL. 

Profeffbr  Tromfdorff,  of  Erfurt,  has  publifhed  the  follow- 
ing notice  : — "  One  of  my  mineralogical  friends,  whofe 
name  I  ill  a  1 1  make  known  at  a  proper  time,  found  lately  a 
particular  fub  fiance  which  he  tranimitted  to  me  tor  exa- 
mination. Though  the  quantity  was  fmall,  I  am  however 
convinced  that  it  is  a  neiv  metal  combined  with  fulphur. 
The  charactcriftic  marks  of  this  metal  are :  It  belongs  to  the 
volatile  metals :  with  fulphur  it  forms  a  mafs  which  melts 
like  wax,  and  which  cryftallizes;  with  fulphureous  acid  it 
gives  a  reddifh  folution  ;  with  nitrous  acid  and  nitro-muri- 
atic  acid  it  gives  a  yellowifh  folution;  muriatic  acid  has  no 
a6tion  on  it  warm  :  from  acid  folutions  it  is  precipitated  green 
by  the  piufliate  of  potalh  ;  of  a  fteel  gray  by  tincture  of  galls ; 
chamois  vellow  by  hydruihion-ammunia  * ;  by  carbonate  of 
potafh  it  is  precipitated  as  a  white  oxide;  it  is  not  precipi- 
tated from  its  folution  by  caufiic  ammonia,  and  it  is  proba- 
ble that  it  forms  with  it  a  double  fait.  I  flaall  obferve  in  the 
laft  place,  that  this  new  fubftance  is  found  in  Germany.  A 
further  account  of  it  will  be  publiflied  in  my  journal/' 

Krfurt, 

*  By  this-  term  we  conceivi  >r  to  mean  a  folution  of  carbrmare 

of  ammonia,  in  contradil  :llic)  amiv.onia,  wl 
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XXXV.  Letter  from  Dr.  Barton  to  Profejjfbr  Zimmer- 
mann,  o«  the  fafdnating  Faculty  zobicb  has  been  afcribed 
to  tbe  Rattlefnake,  and  other  American  Serpents  *. 

DEAR  SIR,  Philadelphia,  Feb.  12,  1800. 

HAVE  never  vet  received  the  tranflalion  which  you  have 
made  of  mv  <:  Memoir  concerning  the  tafcinating  Faculty 
which  has  been  afcribed  to  the  Rattlefnake,  and  other  Ame- 
rican Serpents."  I  feel  flattered  by  your  kind  notice  of  that 
little  production,  one  of  my  firfl  effays  in  natural  hiftory, 
and  one  to  which,  I  confefs,  I  devoted  a  good  deal  of  atten- 
tion. By  transferring  my  fentiments  on  the  fubje6t  which 
I  have  touched  into  the  language  of  your  country,  you  have, 
no  doubt,  contributed  to  draw  the  attention  of  the  learned 
to  the  difcuffion  of  the  queftion,  whether  ferpents  are  endued 
with  the  power  of  fafcinating  other  animals. 

I  did  not,  before  this  day,  know  that  our  learned  friend 
profeffor  Blumenbach,  of  Gottingen,  had  publifhed  fome 
Remarks  on  the  Memoir,  in  Voigt's  Magazin  fur  den  neu- 
ejlen  zujland  der  Naturknnde,  part  ii.  I  have  not  feen  the 
magazine,  but  have  met  with  a  tranflation  of  the  profeflbr's 
paper  in  the  Philofophical  Magazine  \,  publifned  in  London 
bv  Mr.  Alexander  Tilloch.  In  this  letter  I  am  going  to 
trouble  you  with  fome  further  remarks,  which  you  are  at 
lioertv  to  make  ufe  of  in  any  way  you  may  think  proper. 

I  mall  not  purfue  the  profeffor  in  the  precife  order  of  his 
remarks.  I  fhall  firft  take  notice  of  his  defence  of  that  paf- 
fage  in  his  Manual  of  Natural  Hiftory +,  which  T  particu- 
larlv  examined  in  my  memoir,  and  which  he  feems  to  think 
I  have  criticifed  with  fomewhat  of  feverity.  The  following 
are  Mr.  Blumcnbach's  words,  as  I  have  tranflated  them  in 
the  memoir: — "That  fquirrels,  fmall  birds,  &c.  voluntarily 
fall  from  trees  into  the  jaws  of  the  rattlefnake  lying  under 
them,  is  certainly  founded  in  fails :  nor  is  this  much  to  be 
wondered  atj  as  fimilar  phaenomena  have  been  obferved  in 
other  fpecies  of  ferpent.-,  and  even  in  toads,  hawks,  and  in 
cats,  all  of  which,  to  appearance,  can,  under  particular  eir- 
cumftances,  entice  other  fmall  animals  bv  mere  fteadfaft 
looks.  Here  the  rattles  of  this  fnake  (the  rattlefnake)  are  of 
peculiar  fervice  ;  for  their  hifiing  noik.j  caufes  the  fquirrels, 

*  Ccnmunx^ted  by  Dr.  Bar- .  t   For  December  1798. 
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whether  impelled  by  a  kind  of  curiofity,  mifunderftanding, 
or  dreadful  fear,  to  follow  it,  as  it  would  feem,  of  their  own 
accord.  At  lealt,"  continues  Mr..  Blumenbach,  "  I  know, 
from  well-informed  eye-witnefles,  that  it  is  one  of  the  com- 
mon practices  among  the  younger  favages  to  hide  themfelves 
in  the  woods,  and,  by  counterfeiting  the  hilling  of  the  rattle- 
fnake,  to  allure  and  catch  the  fquirrel 

On  this  palfage  I  made  fome  remarks,  which  were  brought 
together  under  three  djftincl:  heads.  J  obferved,  ifl, 
"  the  (acuity  of  fafcinating  is  by  no  means  peculiar  to  the 
rattlclhake,  but  is  attributed  as  extensively  to  the  black  fnakc, 
and  other  ferpents,  which  are  not  furnifhed  with  the  crepi- 
taculurn,  or  let  of  bells."  2dly,  That  "  fome  perfons,  who 
have  feen  the  rattlefnake  in  the  fuppofed  aft  of  charming, 
allure  me  that  the  reptile  did  not  (hake  its  rattles,  but  kept 
them  (till ;"  and  laftly,  I  was  inclined  to  think  that  there  was 
no  folid  foundation  for  the  (Tory  upon  which,  in  part  at  lead, 
Mr.  Blumenbach  has  founded  his  theory. 

It  is  certainlv  the  prevailing  opinion  in  this  country,  that 
the  black  fnake  and  other  ferpents,  as  well  as  the  rattle- 
fnake, are  endowed  with  the  faculty  of  fafcinating  or  charm- 
ing other  animals.  It  is  well  known  that  none  of  the  fer- 
pents except  the  different  (pec  aalus  are  furnifhed 
with  the  erepitaculum  caudte,  or  rattle,  and  no  attempt  has 
been  made  to  point  out  the  difference  (it  there  be  a  difference) 
in  the  modes  of  fafcinating  employed  by  thefe.  fevcral  fer- 
pentf,  with  the  exception  of  the  remark  made  by  a  few  of 
the  Indians  and  Whites,  that  the  rattlefnake  charms  with  its 
rattle f.  But  we  (hall  afterwards  fee  that  this  is  by  no  means 
(lie  general  opinion  among  the  Indian?  or  Whites. 

ice  the  printing  of  my  memoir,  I  have  been  allured  by 
a  verv  intelligent  perfon  %}  who,  living  in  a  part  of  the  coun- 

'iich  abounds  in  rattlefnakes,  has  had  many  opportuni- 
ties of  attending  to  the  manners  of  thefe  ferpents  when  watch- 
ing for  their  prey,  that  at  fuch  time  the  rattlefnake  does  not 
move  his  rattle,  but  lies  (till.  This  is  a  confirmation. of  the 
fa£t  mentioned  in  my  memoir.  '*  [t  is  very  probable,"  how- 
ever, as  M.  Blumenbach  obferves,   "  that  the  cafe  here  may 

*  See  a  Memoir,  ecc.  pages  4G  and  4;. 

f  See  a  .'  +  aw!  '  5- 

t  Mr.  Samuel  Prefton.  "  Dr.  Mead  (fays  Mr.  Prefton)  fuppofes  the 
rittle  on  iheir  tail  to  be  ufeful  for  that  purpofe  (viz.  charming)  ;  but  he 
js  much  mtftaken,  as  I  have  actually  feen  tl  d  in  the  procefs  a 

number  of  times.  They  do  not  make  any  noHc  with  their  rattle  \  they  lie 
perfectly  Hill,  with  an  open  mouth  and  fparkling  eyes.'' — Letter  to  me, 
tlarcd  Stockport,  Auguft  7,  179s. 
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be  altered  bv  circumftances;"  that  is,  that  the  reptile  vhiTr 
endeavouring  to  obtain  its  prey  fometimes  fliakes  its  rattle 
and  fometimes  keeps  it  (till.  I  am  now,  however,  fully  per- 
fnaded  that  the  latter  is  the  general  cafe  ;  and  the  more  fo, 
becaufe  it  feems  to  be  afcertained  that  the  ratilefnake  feldom 
fhakes  his  rattle  unlefs  when  he  is  irritated. 

If  then  this  ferpent  does  not  always,  nor  even  generally, 
move  his  rattle  at  the  time  he  is  watching  for  his  prey,  it  is, 
I  think,  fomewhat  unphilofophical  to  afcribe  fo  much  to  the 
Ci  hiding  noile"  of  the  inftrumenl  as  Mr.  Blumenbach  has 
done.  '*  Thislazv  animal,  when  lying  on  the  ground,  might 
certain! y,' '  lavs  the  proleiTor,  "employ  that  fingular  organ  for 
enticing  animals,  as  well  as  the  ceraftes  employs  its  horns  for 
the  fame  purpofe,  at  lea  ft  according  to  common  report." 

I  will  readilv  allow,  that  if  the  ceraftes  of  Egypt  is  capable 
of  charming  by  means  of  the  horns  upon  his  head,  the  rattle- 
fnake  might,  without  much  ftretch  of  the  imagination,  be 
fuppoftd  capable  of  charming  by  means  of  the  horny  bells 
upon  his  tail.  But  here  Mr.  Blumenbach  attempts  the  fo- 
lution  of  one  difficulty  by  having  recourfe  to  another  diffi- 
culty;  or,  rather,  he  feems  difpofed  to  cut  the  knot  of  faf- 
cinalion,  as  it  refpects  the  rattlefnake,  by  means  of  a  flory 
which  has  never  been  proved  to  be  a  fa6f,  and  which,  [ 
cannot  but  think,  is  one  of  the  many  improbable  tales  in 
natural  hifiory.  I  know  it  is  fancVumed  by  Pliny*  and  So- 
linus.  But,  alas!  how  manv  hundred  anile  (lories  has  Pliny 
told  !  and  who  does  not  know  that  Solinus  is  often  thefervile 
copier  of  Plinv  ? 

In  the  difcuffion  of  curious  queftions  like  the  prefent,  I 
can  feel  pieafurc  even  in  furnifhing  my  opponent  with  imple- 
ments with  which  to  defend  himfeif.  With  this  difpofition 
of  mind  I  will  here  mention  a  fuppofed  fact,  wfiich  is  a  good 
deal  fimilar  to  that  related  of  the  cerafte:-.  I  do  not  doubt 
that  it  is  as  worthy  of  belief.  There  inhabits  the  lakes  and 
rivers  of  manv  parts  of  North  America  a  very  curious  fpecjes 
of  efox  or  pike,  which  is  commonly  known  by  the  name  of 
the  gar  fifh  or  bill  fifh.  The  upper  jaw  is  lengthened  out 
into  a  long;  bony  roflrum,  or  protuberance,  which  has  given 
it  the  name  of  bill  fijb.  A  ih<  ugh  this  fifh  is  known  to  live 
almoft  entirely  upon  oth«*r  nil:,  to  which  he  proves  very  de- 
ftrueiive.  we  are  told  th<  ar  hides  himfeif  in  the  reeds 

in  fuch  a  manner,   that  nothing  but  the  curious  roftrum, 
which  he  thrutts  out  of  the  water  in  a  perpendicular  pofition, 

eminere   c  I        _>e  quadrigemin:! :   quorum 

■    ccukato,  :  _    I 

r.  1  :.  viii.  cap.  25. 
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can  be  fcen.  Different  kinds  of  birds,  which  come  to  reft 
themfelves  upon  the  reeds,  mi  (taking  the  iifh's  bill  tor  a  reed, 
or  dry  piece  of  wood,  perch  upon  it  alfo.  He  then  opens  his 
mouth,  and  generally  makes  an  immediate  prey  of  the  mif- 
guided  bird. 

This  ftory  is  related  by  a  very  refpectable  writer,  father 
Charlevoix,  who  adds  a  circumltance  which  I  muft  not  omit 
to  mention,  efpcciallv  as  it  would  feem  to  fliow  that  there 
is  ioine  hidden  (we  will  call  it  a  Jajclnating)  virtue  in  the 
oar's  bill.  The  Indians  fay,  that  the  fliarp  teeth  which  arc 
distributed  airing  the  edges  of  this  infirument  are  a  "  fove- 
rei^n  remedv  againlt  the  head-ach,  and  that  pricking  with 
one  of  thefe  teeth  where  the  pain  is  fharpeft,  takes  it  away 
intently  V 

But  to  be  ferious :  As  mod,  if  not  all,  animals  are  fur- 
nifhed  with  an  organ  of  hearing,  fo  it  is  not  improbable  that 
different  founds,  particularly  the  founds  of  mufical  inftru- 
ments,  have  lomething  charming  or  attractive  to  certain  fpe- 
cies  of  animals.  Paffine:  by  the  iiories  that  are  told  of  the 
trichechus  manatus,  or  fea-cow,  the  cunimon  moufe,  and 
fome  other  animals,  J  will  here  mention  a  fact  related  by 
Ur.  Odier  on  a  very  refpectable  authority,  and  I  relate  it  the 
more  confidently  becauic  it  has  been  confirmed  to  me  byfe- 
veral  perfons  of  credit.  The  iguana  f  of  the  Weft  Indies  is 
laid  to  be  fo  fond  of  mufic,"  that  at  the  found  of  an  inftrument 
this  ugly  looking  lizard  becomes  almoii  motionlefs,  and  is 
eafily  "taken  by  a  noofe  J. 

But  I  muft  return  to  Mr.  Blumenbaeh.     "  I  know,"  fays 

"    A  Voyage  to  Notth  America,  vol.  i.   pages  117  and  11S.    Englilh 
iHon. 

f  Lacena  iguaiia  of  Linnm  . 

.  I'.pi'.l' la  Phyfiologica, Iiiauguralis.deElementariis  Mufica?  Senfa- 
ttonibjjs,  Nora  32.,  Edinburgi  1,770.  It  were  much  to  be  wilhed  that 
lpfne  ingenious  man  would  favour  i\s  with  a  memuir  concerning  the  in- 
fluenqe  of  mil  -  pon  different  animals.  Some  inrerefting  materials  for 
fuch  a  work  are  to  he  found  fcattered  through  a  number  of  writers  both 
antient  and  modern.  But  new  maieiials  might  readily  be  collected,  fince 
it  would  r.ot  bo  a  difficult  talk,  to  make  experiments.  Much  curious  phv- 
fiological  knowledge  would  refiilt  from  i'uch  an  inquiry  :  and  I  greatly 
millake  if  the  inquiry  would  not  fomewhic  tend  to  diminith  the  quantity 
of  our  prejudices  againlt  animals  that  are  imqu.lioiiably  innocent.  Should 
it  have  this  effect,  how  great  would  be  the  gain  to  a  benevolent  mind  ' 
'Nurtured  among  prejudices  of  different  kmds,  we  are  at  once  miferabie 
and  unjuft.  1  muft  confefs  that  I  have  dropped  fome  of  my  prejudices 
a^ainft  the  amphibia  (See  a  Memoir,  &c.  p.  4.5,  note)  fince  I  have  learned 
that  the  iguana  is  pleated  with  the  mufic  of  the  Weft  Indians;  and  that 
a  little  garden  lizard  liftened,  "  with  a  breathlefs  attention,"  to  the  found 
of  a  lady's  piano- force. — For  a  very  inrerefting  inftance  of  this  kind,  fee 
the  Analytical  Review  for  January  1 7  J 9 . 
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he,  u  from  well-informed  eye-witnefles,  that  it  is  one  of  the 
common  practices  among  the  younger  favages  to  hide  them- 
felves  in  the  woods,  and,  by  counterfeiting  the  biffing  of  the 
rattlefnake,  to  allure  and  catch  the  fquirrels."  After  quoting 
this  paflage,  I  obferved  in  my  memoir,  that  (i  I  have  inquired 
of  Indians,  and  of  perfons  who  have  reflded  for  a  conllderable 
time  among  the  Indians,  and  they  appear  to  be  as  ignorant 
of  the  circumftance  as  I  am  myfelf."  I  continued,  "  I  am 
inclined  to  think  that  Mr.  Blumenbach  has  been  impofed 
upon,"  or,  perhaps,  that  a  circumftance  which  I  have  re- 
lated mav  have  given  rife  to  the  ftory*.  Mr.  Blumenbach 
has  ilnce  informed  me  by  letter,  and  now-  informs  the  public 
in  his  Remarks,  that  he  received  his  "  information  from 
major  Gardner,  who,  with  his  family,  refided  mam  vears 
in  Eaft  Florida.  He  is,"  fay?  the  profeflor,  ic  a  very  intel- 
ligent naturalift,  an  accurate  obferver,  and  certainly  would 
be  very  far  from  impofing  upon  me." 

I  knew  not,  when  I  printed  my  memoir,  from  whom  Mr. 
Blumenbach  received  his  information.  It  was  not,  however, 
unnatural  for  me  to  fuppofe,  that  he  had  been  Si  impofed 
upon,"  becaufe  I  well  know  that  fome  of  the  mod  refpeeta- 
ble  naturalifts  and  hiftorians  of  Europe  have  often  been  moft 
grofsly  deceived  by  travellers  who  have  vifited  this  country  : 
hence  the  many  tales  and  fcandalous  (lories  which  crowd 
and  deform  fome  of  the  works  of  your  moft  celebrated  wri- 
ters. Such  tales  and  ftories  are  the  following : — That  the 
Indians  have  no  beards;  that  they  have  very  frnall  appetites; 
that  they  are  greatly  addicted  to  the  "  antiphvfical  vice  :  ' 
that  Jione  of  the  tribes  knew  any  thing  of  the  ufe  of  fait  be- 
fore the  Europeans  came  among  them;  that  they  cannot  carry 
their  arithmetic  beyond  the  numeral  three  ;   Sec.  Sec.  Sec. 

I  have  lately  made  further  inquiries  of  the  Indians  con- 
cerning the  ftratagem  which,  Mr.  Blumenbach  fays,  the 
younger  favages  employ  to  allure  to  them  fquirrels.  I  can 
learn  nothino;  concerning  it.  I  am  (till  difpofed  to  think  that 
there  is  but  a  flender  foundation  for  the  ftory.  I  am  certain 
that  it  is  not  a  common  practice  among  the  Indians.  Perfons 
who  have  refided  for  manv  years  among;  our  northern  and 
weftern  Indians  have  never  heard  of  it :  neither  have  intelli- 
gent traders  and  interpreters  from  the  very  country  in  which 
major  Gardner  refided.  Anxious  to  afcertain  the  truth,  I 
fhall  extend  my  inquiries,  and,  (hould  I  learn  that  the  In- 
dians do  actually  employ  the  ftratagem,  1  (hall  endeavour  to 
be  the  firft  to  inform  Mr.  Blumenbach  of  the  fuccefs  of  my 
refearch. 

*  Sec  a  Memoir,  &:c.  pages  4S  ;.-\  40. 
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I  ihall  conclude  this  part  of  my  letter  with  two  observa- 
tions; viz.  lft,  If,, it  be  a  fact,  as  I  have  aliened,  that  the 
raUlefnake,  while  watching  tor  his  prey,  fekioni  moves  his 
rattle,  the  ftory  related  by  major  Gardner  mult,  independ- 
ently on  any  other  fa 6b,  appear  highly  improbable  -idly, 
Even  admitting  the  fact,  that  the  rattlefnakc  does  (hake  his 
rattle  while  employed  111  the  fuppofed  act  of  charming,  I 
think. the  greater  numbei  favourers  of  the  exillence 

of  a  f.  quality  in  this  ferpent  ought,  upon  a  careful 

confederation  of  the  fubjeet,  to  give  up  Mr.  Blumenbach's 
explanation  of  the  bufmefs.  They  tell  you  that  the  bird  or 
fquirrel  is  often  fcen  precipitating  iilelf  from  the  top  of  a 
lofty  tree  into  the  jaws  of  the  ferpent  King  at  the  bottom. 
Now,  is  it  likely  that  the,  noiie  of  the  rattle  can  be  diftin&Iy 
heard  at  the  diltance  of  fixty,  eighty,  or  a  hundred  feet,  in 
a  foreft  where  all  elie  is  not  filenee;  in  a  fore  ft  where  rooks, 
and  ravens,  and  jays,  wood-peckers,  and  many  other  fpecies 
of  birds,  utter  their  various  cries  or  notes,  whieh  are  mixed, 
and  often  confounded,  with  the  noife  of  tree-frogs,  locults, 
and  a  hundred  other  animals  ?  I  think,  fir,  you  will  admit 
with  me,  that  it  is  very  improbable,  if  not  impofiible,  that 
the  rattle  could  affect,  the  bird  at  fueh  a  diltance;  and  I  am 
difpoled  to  believe,  that,  after  reading  the  preceding  observa- 
tions, you  will  not  think  Mr.  Blumenbach  s  fyftcm  is  fo  ca- 
pable of  being  maintained  as  that  ingenious  gentleman  teems 
to  fuppofe  it  is. 

Mr.  Blumenbach,  in  taking  notice  of  my  theory  of  ac- 
counting for  the  fuppofed  fafcinating  power  of  fcrpents,  in- 
forms us,  that  with  this  method  of  explaining  the  pheno- 
menon he  has  been  acquainted  fincc  1785,  from  an  eflay  by 
profeffor  Michaelis,  in  the  Gottingen  Magazine  for  January 
of  that  year.  In  jutiicc  to  Dr.  Michaelis,  1  ihall  here  quote 
his  words,  as  they  are  given  by  Mr.  Blumenbach  : — "  Others 
believe  that  it  is  owing  merely  to  the  care  of  the  old  ones  for 
their  young,  which  throw  themfejfves  between  the  latter  and 
their  enemies,  and  by  thefe  me.  1  prey  to  them. 

One  of  my  friends,  Mr.  David  Golden,  at  Flufliing,  an 
amateur  of  natural  hiftory,  and  fon  of  governor  Golden, 
whofe  fervice  to  fcience  is  fo  well  known,  allured  me  that  he 
had  feveral  times  feen  birds  faicinated  by  fnakes,  but  always 
found  the  neft  of  the  bird  either  with  eggs  or  young  ones  in 
the  neighbourhood ;  whieh  made  the  ipeclators  give  up  the 
idea  of  fafeination.  But,"  Mr.  Michaelis  adds,  "  I  know  fome 
in  fiances  where  no  neft  could  be  in  the  neighbourhood,  and 
where,  though  the  make  was  at  fir  ft  at  a  great  diftance  from 
the  bird,  it  ncverthelefs  fell  towards  it." 
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From  this  quotation  it  appears  that  I  was  not  the  firft 
perfon  who  endeavoured  to  explain  the  fuppofed  fafcinating 
power  fomewhat  in  the  manner  I  have  done.  T  have  not 
afierted  that  I  was.  Eat  I  certainly  neither  did  nor  could 
borrow  the  explanation  from  Mr.  Michaelis,  whofe  "  valua- 
ble enay,""  as  Mr.  Blnmenbaeh  calls  it,  I  have  never  vet 
feen.  My  theory,  which  every  day's  inquiry  ferves  to 
ftrengthen,  was  the  remit  of  a  great  deal  of  attention  to 
the  m bj eel :  and  I  have  enjoyed  as  many  opportunities  of 
inveftigating  the  truth  as  Mr.  Michaelis  did.  With  refpecl 
to  that  ingenious  gentleman,  I  fuould  have  allowed  him  more 
merit  had  he  adopted  Mr.  Colden's  explanation;  and  I  can 
allow  him  very  little  for  rejecting  it,  merely  becaufe,  in  fome 
inftances,  no  neft  could  be  found  in  the  neighbourhood,  and 
becaufe,  "  though  the  fnake  was  at  firft  at  a  great  diftance 
from  the  bird,  it  neverthelefs  fell  towards  it."  It  rarely  does 
not  follow,  becaufe  no  neft  could  be  found,  that  none  ex  i  (ted. 
The  fchoolboy  well  knows  the  difficulty  of  difcovering  the 
nefts  of  manv  fpecies  of  birds ;  and  the  naturalift,  who  ought 
to  be  acquainted  with  the  arts  employed  bv  thefe  animals  to 
conceal,  from  man  and  other  enemies,  their  nefts,  fhould 
make  (till  greater  allowance  for  the  difficulty  of  difcoverin'g 
thefe  nefts.  As  to  Mr.  Michaelis's  other  affertion,  that, 
"  though  the  fnake  was  at  firft  at  a  great  diftance  from  the 
bird,  it  neverthelefs  fell  towards  it,"  I  will  not  pofitivelv 
deny  it,  until  I  learn  whether  that  gentleman  has  himfelf 
witnefTed  any  thing  of  the  kind.  BuT,  in  the  meanwhile,  I 
muft  fav,  that  I  have  no  reafons  lo  think  that  I  have  been 
precipitate  in  advancing  what  I  have  advanced  on  this  fub- 
jecl  in  my  memoir. 

I  do  not  perceive  that  Mr.  Bfumenbach  has  made  any 
other  attempt  to  controvert  my  theory,  except  in  f<>  fir  as  he 
has  mentioned  Mr.  Michaelis's  two  obfer.vations  jnft  noticed. 
On  the  contrary,  in  the  new  edition  of  his  Manual,  the  pro- 
feiibr  has  quoted  my  memoir,  and  expunged  the  ftorv  about 
the  ringing  of  the  ferpent's  tail  *.  Of  Mr.  Michaelis's  eflay 
he  makes  no  mention.  And  here,  before  T  adduce  any  ad- 
ditional tacts  in  fupport  of  mv  explanation,  I  cannot  forbear 
to  obferve,  that  I  do  not  think  Mr.  Blumenbach  has  done 
juftice  to  this  part  of  my  memoir.  In  particular,  the  fine 
facl  communicated  to  me  by  the  late  Mr.  Rittenhoufe,  of 
which  he  has  made  no  mention,  is  worth  a  whole  volume 
of  (peculations  on  the  (object.  I  doubt  not  that  mv  learned 
Gottingen  friend  had  as  high  an  opinion  of  the  fact  as  I  have, 

*  Handbuc  .  gefchichte,  p.  242 ;  Gottingen  -. 
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Before  I  proceed  any  further  in  mv  reply  to  Mr.  Blu- 
nienbach,  I  beg  leave  to  1  rouble  you  with  fume  fa£ts  which 
are  a  good  deal  limilar  to  thole  related  in  mv  memoir.  They 
certainly  favour  the  f\ -Item  which  I  have  advanced.  Inde- 
pendently, however,  oi  their  connection  with  the  fubject  of 
the  memoir,  thev  appear  worthy  of  prefervation  J  for  they 
fervc  to  illuftrate.  in  lome  degree,  the  hiflorv  of  the  manners 
t,u\  inftinels  offerpents;  a  lubjeel:  which  has  been  too  much 
negle^  ted  by  natura 

A  fpecies  of  coluber,  which  is  commonly  called  the  chicken 
fnake  in  the  foot  hern  parts  of  the  United  States,  of  which  it 
is  a  native,  frequently  climbs  up  the  loftielt  trees  in  purfuit 
of  young  birds.  One  of  mv  friends  ',  when  he  tottl  in 
Georgia,  feveral  years  lince,  had  an  opportunity  of  feeing 
one  of  thefe  makes  in  a  lituation  which  furniflies  a  (Inking 
argument  in  favour  of  my  opinion.  The  active  reptile  bavins 
fuzed  upon  a  young  martin  f  (which  had  left  its  nefl  for  fome 
davs),  upon  a  walnut-tree,  at  the  height  of  about  thirty  feet, 
had  not  a  little  difficulty  in  (wallowing  the  young  bird.  Hav- 
ing taken  in  the  head  full,  as  is  commonly  the  cafe  with  our 
ferpents,  the  bird  made  great  rcliliance  by  the  flapping  of  its 
wings,  lb  that  the  ferpent  could  only  fwallow  the  head  and 
neck.  Whilfl  the  wings  of  the  bird  were  in  motion,  num- 
bers of  the  old  martins  collecting  together  flew  about  the 
fnake  and  attacked  him  with  their  bills.  Mere,  as  in  the 
inliance  related  by  Mr.  Rittenhoufc,  the  old  birds  were  ac- 
tuated by  the  inftin6t  of  faving  their  young. 

The  following  facts  were  communicated  to  me  by  Mr. 
John  Heckewelder  : — "  In  the  fummer  of  T770,"  fays  this 
gentleman)  "  while  I  was  fi thing  under  the  bank  of  Le- 
heigh  I,  I  heard,  for  the  fpace  of  near  an  hour,  the  found 
of  a  ground-fquirrel,  feemingly  indifircfs,  on  the  top  of  the 
bank.  At  length  I  went  up  to  fee  what  was  the  matter  with 
the  fquirrel;  when,  to  my  utter  aftonifhment,  I  difcovered 
the  animal  about  half  way  up  a  bud),  but  running  fometimes 
higher  up,  fometimes  lower  down,  anil  a  very  large  rattle- 
fnake  at  the  root  of  the  bum  on  which  the  fquirrel  was. 
Here  I  was  immediately  (truck  with  the  idea  that  the  fnake 
was  in  the  act  of  inchanting,  and  I  hoped  now  to  become  fully 
convinced  that  the  rattlefnake  obtained  its  prey  altogether  in 
this  manner,  as  I  had  often  heard  reported.  I  therefore  fat 
.\  n  quietly  on  a  log  about  fi.x  yards  diftance,  where  I  had' 

*  The  ingenious  Mr.  William  Bar  tram.  ;undo  purpurea. 
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a  full  view  of  both  the  fnake  and  the  fqurirel.  Sometimes  I 
thought  the  fquirrel  going  down  for  the  lad  time,  and  to 
enter"  the  jaws  of  the  fnake;  hut  it  would  again  return  up  the 
bufli  with  the  fame  livelinefs  it  had  run  clown.  Finding, 
finally,  no  material  alteration  in  the  fquirrel  or  its  motions, 
and  my  patience  being  exhaufted,  I  determined  on  killing 
the  fnake,  and  examining  into  the  cafe  of  the  fquirrel,  viz. 
what  ftrength,  &x.  it  yet  retained  after  being  charmed  for  fo 
long  a  time  ;  for,  by  this  time,  the  fuppofed  charm  had  lafted 
near  three  hours.  I  (truck  at  the  fnake  with  a  long  pole, 
but  miffed  it;  upon  which  it  ran  down  the  bank  where  I 
had  been  fifhing.  Remaining  by  the  bufh  on  which  the 
fquirrel  was,  I  hailed  a  man  on  the  oppofite  fide  of  the  river, 
deiiring  him  to  crofs  in  a  canoe  and  kill  the  fnake  under  the 
bank.  To  which  he  immediately  complied;  but  likewife 
miffing  his  ftroke,  on  account  of  the  bullies,  the  fnake  took 
up  the  bank  again,  where  I  killed  it.  We  now  both  joined 
to  (hake  the  fquirrel  down;  but  it  had  both  fenjfe  and  flrenglh 
enough  to  climb  to  the  very  top,  I  fuppofe  near  twenty  feet 
high.  However,  we  brought  it  down  to  the  ground ;  and 
though  it  had  fallen  about  two  yards  from  the  bufh,  it  well 
knew  its  hole  in  which  it  dwelt,  and  this  was  at  the  root  of 
the  bufh,  and  exactly  at  the  fpot  where  the  fnake  had  lain. 
Here  the  myftery  was  cleared  up  to  us  at  once.  We  con- 
jectured that  the  fnake  was  either  watching  for  the  fquirrel 
to  come  down  to  enter  its  hole,  or  for  its  companion  or 
young,  which  were  probably  in  the  hole,  to  come  out ;  all 
of  which  were  fufticient  to  caufe  anxiety  in  the  fquirrel  on 
the  bufh.  The*  dexterity,  however,  of  the  fquirrel  in  making 
its  way  into  the  hole,  and  at  the  very  place  where  we  ftood, 
ihowed  plainly  that  it  retained  its  full  (trength  and  facjacitv, 
and  had  by  no  means  flittered  from  the  charm  of  the  fnake*." 
"  A  fimilar  circumttance,  to  which  I  was  alfo  an  eve- 
witnefs,  happened,"  fays  Mr.  Heckewelder,  "  in  the  vear 
1 771,  near  Wyalufing,  on  Sufquebanna,  where  the  cries  of 
the  chewinkf  drew  my  attention  to  the  fpot.  The  rattle- 
snake was  juft  entering  a  heap  of  brufli,  in  which  the  old 
ones  had  their  neff.  with  young.  I  fuppofed  that  one  or  the 
other  of  the  old  ones,  with  the  young,  would  have  become 
its  prey,  had  I  not  approached  and  relieved  them  by  killing 
the  fnake  J." 

*  Letter  to  me,  dated  Bethlehem,  A-.'  aft  ;th.  1796.  Mr.  He.ke- 
welder  has  fince  informed  me,  thit  the  make,  d-u  .  g  the  whole  of  the 
time  he  attended  to  it,  never  ihook  its  :   I 

t  The  Fringilla  erythrophthalim  of  Lirfnseus. 
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The  following  facl  is  fimilar  to  one  which  I  have  related 
in  niv  memoir*: — "  In  the  year  1762,  at  Tufcarawas,  on 
Mufkingum,  while  going  to  fetch  water  out  of  the  river,  I 
obferved,"  favs  Mr.  lleckeu  elder,  "  a  large  black  fnake 
running  out  on  a  long  limb  of  a  lame  tree  which  itood  on 
the  water's  edge.  This  limb  was  nearly  horizontal  over,  and 
about  twelve  feet  above  the  level  of,  the  water.  I  could  not, 
at  firft,  conceive  what  the  fnake  aimed  at,  until  near  the  end 
of  this  limb  I  law  the  animal  flreteh  downwards,  where  I 
obferved  a  hanging f  bird's  neft,  pretty  well  concealed  be- 
tween fome  fmall  boughs  or  leaves,  into  which  the  fnake  put 
its  head,  having  ftrung  its  tail,  with  part  of  its  bodv,  round 
the  limb  above.  Determined  on  killing  the  fnake,  if  pofli- 
b!e,  I  ran  to  the  houfe  for  mv  gun,  and  (hot  the  reptile, 
which  fell  into  the  river,  with  a  young  bird  in  its  jaws." 

"  L  and  another  perfon  once  obferved  a  fnake  of  this  kind 
run  up  a  tree  pretty  high,  and  put  its  head  into  a  woodpeck- 
er's nelt,  where,  as  we  fuppofed,  it  fucked  the  bird's  eg 
being  too  earlv  for  the  young  birds  to  be  hatched  %." 

On  thefe  facls  I  fhall  not  trouble  you  with  any  comments, 
but  lhall  proceed  with  my  examination  of  Mr.  Blumenbaeh's 
Remarks. 

[To  be  continued.] 


XXXVI.  Obfervations  on  the  different  Theories  of  Philofophers 
to  explain  the  Phenomena  of  Combuflum.  By  Charles 
Portal,  Ef<j.§ 


HERE  is  no  phenomenon  in  nature  that  has  hitherto 
engaged  the  attention  of  philofophers  with  lefs  fuccefs  in  the 
elucidation  of  its  principles  than  that  of  combuftion,  and  it 
at  pre  fen  t  affords  one  of  the  chief  obftacles  to  the  forming  of 
a  clear  and  (atisfa&ory  theory  of  chemiiirv.  It  is  not  lin- 
gular, that  a  fubjeft  or  fo  ftrikinrx  a  nature,  and  abounding 
with  a  variety  of  inch  important  phenomena,  fliould  have 
early  attracted  the  attention  of  philofophers,  and  we  accord- 
ingly find  that  it  was  made  the  fubje&  of  inveftigation  by 
lord  B.icon  and  Mr.  Boyle. 

Thefe  two  philofophers  were,  however,  more  particularly 
confined  in  their  inquiries  to  the  nature  of  the  unknown  ele- 
ment called  j6v,  nor  d;d  they  reach  fufficiently  far  in  fuch 

'  Beefa  <.-     -   ind  68,  f  C  Icimore  of  Linnzus. 
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inquiries  as  to  frame  any  particular  theory  on  the  fubje£t  of 
combuftion. 

In  referring  back  to  the  earlier  periods  of  the  hiftory  of 
chemiftry,  we  fliall  find  that  Becherwas  the  firft  philofopher 
who  withdrew  that  fciencefrom  the  contracted  limits  of  phar- 
macy and  alchemy,  and  laid  the  foundation  of  the  doctrine 
of  phlogifton. 

G.  Erneft  Stahi,  whofe  genius  was  formed  for  the  higheft 
improvement  of  fcience,  fucceeded  him  ;  and  it  is  to  this  phi- 
lofopher that  we  are  indebted  for  the  firft  pofitive  attempt  to 
explain  the  phenomena,  and  to  exhibit  a  regular  theory  of 
comb  uft  ion. 

The  doctrine  of  phlogijftpn,  as  expounded  by  this  cele- 
brated chemift,  is  too  well  known  to  require  being  defcribed 
at  any  confiderable  length. 

It  proceeded  on  the  affumpiion,  that  there  was  only  one 
fubftance  in  nature  capable  of  combuftion,  which  he  there- 
fore called  phlogillon  ;  and  he  held,  that  all  bodies  that  were 
inflammable  owed  their  combuftibility  only  to  the  prefence  of 
this  principle.  Combuftion,  therefore,  he  confidered  merely 
as  its  feparation  in  the  form  of  light  and  heat;  and  fuch  bo- 
dies as  were  not  inflammable  were  thought  to  be  devoid  of 
it:  for  during  the  combuftion  of  fubilanccs  he  taught  that 
their  phlogifton  flies  off,  and  the  incombnftiblc  parts  of  them 
alone  remain  behind.  Thus,  if  iron  be  expofed  to  a  fuffi- 
cientlv  ftrong  heat  it  will  undergo  combuftion,  a  complete 
alteration  will  take  place  in  its  conftiluent  parts,  and  a  refi- 
duum  will  be  found  left  of  an  incombultible  nature. 

Stahl  explained  thefe  phaenomena  in  the  following  way : 
Iron  he  confidered  as  a  peculiar  earth  united  to  a  certain 
proportion  of  phlogifton  ;  when  it  was  made  to  undergo  com- 
buftion, the  phlogifton  which  formed  a  part  of  it,  and  to 
which  it  alone  owed  its  combuftibility,  made  its  cfcape,  and 
there  was  left  behind  only  the  bafe,  which  was  found  to 
be  no  longer  inflammable.  Now,  as  this  feparation  was  al- 
ways attended  with  the  emiflion  of  light  and  heat,  phlogifton 
was  confidered  only  as  heat  and  light  combined  with  fome 
other  fpecies  of  matter  in  a  peculiar  and  unknown  way. 

This  doelrine  was  conndered  as  deriving  much  fupport  from 
the  fact,  that  a  body,  after  having  undergone  combuftion, 
(i.  e.  by  the  difiipation  of  its  phlogifton  in  the  form  of  light  and 
heat,)  was  converted  into  a  body  that  was  no  longer  eombuf- 
tible,  but  which  might  again  have  its  combuftibility  reftored 
by  the  addition  of  any  inflammable  matter.  Thus,  in  the 
example  before  adduced,  if,  after  the  iron  has  undergone  the 
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procefs  of  combuftion,  and  formed  a  refiduum  that  is  income 
bultible.  we  heat  this  latter  fub (lance  with  charcoal  (an  in- 
flammable bodv),  the  metal  will  be  again  revived — phlogifton 
is  imparted  to  it  from  the  charcoal,  and  we  again  procure  a 
combuftible  fubftance.  Thus,  the  light  and  heat  which  are 
evolved  during  combuftion  are  fuppoled  to  proceed  from  the 
homing  bodv,  and  to  be  occasioned  by  the  feparation  of 
phloriiton  from  the  bafe  to  which  it  is  united. 

Such  is  the  outline  of  that  theory  of  combuftion  the  foun- 
dation of  which  was  firft  laid  by  Becher,  and  afterwards  re- 
duced into  a  regular  fyftem  by  the  immortal  Stahl.  The 
phlogiftic  doctrine  of  this  chemift  was  univerfally  adopted 
until  the  middle  of  the  prefent  centurv,  when  the  difcoveries 
of  Mayow  and  Hooke,  of  Prieftlev  and  Lavoifier,  led  the 
way  to  a  new  theorv  of  combuftion,  which  foon  dilplaced 
the  former,  and  eftablifhed  itfelf  on  its  ruins.  Stahl,  from 
being  wholly  occupied  in  demonftrating  the  exigence  of  phlo- 
gifton, feems  to  have  paid  no  attention  to  the  influence  of 
air  on  combuftion.  The  experiments  of  Bovle  and  of  Hales 
had  alreadv  pointed  out  the  influence  of  this  element  on  many 
of  the  phaenomena  of  combuftion,  and  the  increafe  of  weight 
that  bodies  acquire  during  fuch  a  procefs,  is  a  fact  totally 
irreconcileable  with  the  theory  of  phlogifton. 

Many  attempts,  however,  were  made  to  overcome  the 
weight  of  this  objection  by  the  difciples  of  Stahl;  and  they 
even  had  recourfe  to  the  fuppofition  that  phlogifton  wa;  the 
principle  of  levitv,  and  that,  when  ab  ft  ratted  from  anv  body, 
that  bodv,  by  loung  fo  much  ablolute  levitv,  became  heavier. 
So  ftrongly  were  thev  fettered  by  the  tenets  of  their  mafter, 
that,  without  fubmitting  to  the  labour  of  inveiligation,  they 
implicitlv  adopted  anv  illuftration  that  was  conformable  to 
his  ideas;  affording  a  ftrong  proof  of  the  delire  that  pervades 
the  human  mind  to  reduce  every  thing  to  firft:  principles,  and 
to  adopt  haftv  generalization?,  without  having  recourfe  either 
to  an  ex ten five  collection  of  facts  or  the  more  certain  evi- 
dence of  accurate  experiment. 

WhiUl  other  chemifts  were  intent  on  reconciling  the  va- 
rious dilco\  c-ries  that  had  been  recentlv  made  with  the  hy- 
pothetic or  Stahl,  Lavoifier  (of  a  bold  and  creative  genius) 
was  led  to  call  into  qucftion  the  very  cxiftenee  of  phlogifton 
itfelf.  This  arofe  from  his  having  difcovered  that  during  the 
procefs  of  combuftion  a  portion  of  air  conftantly  enters  into 
union  with  the  body  which  is  made  to  undergo  this  opera- 
tion, and  that  the  weight  of  the  air  which  dilippears  in  the 
process  is  exactly  equal  to  the  increafe  of  weight  gained  by 
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ihe  body  that  has  undergone  combuftion.  Thefe  important 
Facts  led  to  the  adoption  of  a  new  theory  of  combuftion  well 
known  at  preient  by  the  name  of  its  illuftrious  author. 

The  theory  of  Lavoifier  is  founded 'on  the  abforption  of 
oxygen  by  a  combuftible  body,  and  proceeds  upon  the  fol- 
lowing principles  : 

ift,  That  combuftion  never  takes  place  without  the  pre- 
feace  of  oxygen  gas. 

adly,  That  in  every  combuftion  there  is  an  abforption  of 
oxygen  gas. 

3dlv,  That  there  is  an  augmentation  of  weight  in  the  pro- 
ducts of  combuftion  equal  to  the  gas  abforbed  ;  that  the  oxv- 
gen  likcwife  imbibed  bv  the  combuftible  bodv  may  be  again 
recovered  from  the  compound  formed,  and  the  weight  re- 
gained will  be  equal  to  the  weight  which  difappeared  during 
combuftion. 

And,  laftly,  That  in  all  cafes  of  combuftion  there  is  a  dif- 
cngagement  of  light  and  heat. 

Thefe  facts  have  been  eftablifhed  by  the  mod  accurate  ex- 
periments, and  are  too  well  known  to  require  anv  further 
illultration;  they  incontrovertibly  prove  the  general  princi- 
ple, "  that  combuftion  is  onlv  a  play  of  affinities  between  ox- 
vgen  gas,  caloric,  and  the  bafe  of  the  combuftible  body.  It  is 
a  further  part  of  this  theory,  that  the  light  and  caloric  which 
are  evolved  during  combuftion  proceed  from  the  oxygen  gas, 
and  that  thev  are  not  emitted,  as  ihould  follow  from  the  phlo- 
giftic  doctrine,  from  the  combuftible  body. 

As- this  theorv,  however  beautiful,  is  not  capable  of  ex- 
plaining with  clearnefs  and  accuracy  many  of  the  phamo- 
mena  of  combuftion,  Dr.  Thomfon,  of  Edinburgh,  has 
lately  (fee  Nicholfon's  Journal,  New  Series,  for  May  and 
June  1802,)  offered  another  which  places  this  fubject  in  a 
point  of  view  fomewhat  different,  and  which  certainly  bid?, 
fair  to  enable  us  to  eftimate  the  phenomena  of  combuftion 
with  more  fuccefs  than  has  hitherto  been  done.  Chemifts 
have  been  latelv  accuftomed  to  oive  to  the  term  combuftion, 
according  to  the  foregoing  theorv,  a  new  meaning,  and  to 
make  it  ftand  for  the  general  combination  of  a  body  with 
oxygen.  Nothing,  however,  can  be  more  evident  than  the 
difference  that  in  numberiefs  inftances  prevails  between  the 
act  of  oxygenation  of  bodies  and  that  of  combuftion,  inas- 
much as  neither  the  phenomena  attending  them,  nor  the 
refults  arifingr  therefrom,  are  the  fame. 

It  is  probable  that  this  error  has  arifen  from  the  confedera- 
tion that  all  bodies  during  their  combuftion  combine  with 
oxygen,  without  at  the  fame  time  recollecting  that  this  latter 
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mav  be  produced  without  any  of  the  phenomena  utu* 
ally  attendant  on  eomhuiiion  ;   and  that,  though  certainly  all 
combuftion  prefunpofes  the  combination  oi  oxygen  with  a 
bafe,  yet  this  combination  mav  be,  and  repeatedly  is,  efft 
where  no  combuftion  can  pufliblv  take  place. 

(f  is  the  obj      .  fore,  of  Dr.  1  homfon'fl  theory  U> 

point  out  the  difference  v  hich  in  numberlefs  inftarfces  pre- 
vails betw<  en   the  n   of  bodies  and  that  of 
combuftion,   and  particularly  to  account,  in  a  more  fat 
tory  manner  than  has  hitherto  been  done,   for  the  en. 
that  takes  place  during  combuftion  oi  light  and  caloric.    The 
two  following  arre  the  leading  pofitions  of  the  di 

lit.  That  d-yiring  combuftion  all  eombuftibles  emit  I 
which  previoufiy  formed  a  neceflary  ingredient  to  their  own 
com  i  •  and, 

2dly,  That  the  heat  which  is  evolved  during  the  proc 
combuftion  proceeds  from  the  decdmpofition  ol  oxj 

It  has  been  before  obferved,  that  by  the  phlogiftic  th 
the  liorht  and  h.eat  are  fuppofed  to  proceed  from  the  combuf- 
tible  body;  but  that  by  the  theory  ofLavoifier  they  are  held 
to  proceed  from  the  decompofition  ol  oxygen  gas,  of  which 
bodv  thev  are  confidered  as  forming  conftiuient  parts. 

In  the  infancy  of  chemical  knowledge,  and  before  the  d'if* 
coverv  of  vital  air,  that  the  extrication  of  heat  proceeded  from 
the  combuftible  bodv,  was  the  only  natural  conclufion  that 
could  prelent  itfelf  to  the  mind  ;  and  as  light  and  heat  were 
confidered  as  onlv  modifications  of  the  fame  fubftance,  the 
fuppofition  of  courfe  prevailed  that  both  were  evolved  from 
the  inflammable  body. 

Since,  however,  the  later  experiments  of  philofophcrs,  and 
particularly  thofeof  Drs.  Herfchel  and  Woolafton,  have  dtf- 
proved  this  fuppofed  identity,  it  evidently  becomes  no  longer 
heceffarv  to  trace  thefe  two  fubftances  to  the  famefource; 
and  this",  as  is  before  ftated,  is  the  cafe  with  the  theory  we 
are  now  reviewing. 

That  the  caloric  which  is  evolved  during  combuftion  fhould 
proceed  from  the  decompofition  of  the  oxygen  gas,  is,  amongft 
.1  varictv  of  other  reafons,  rendered  the  more  probable  from 
the  cbrtfideration  that  bodies  poflefs  a  greater  ihare  of  caloric 
in  thegafeous  ftate  than  in  any  other;  and  confequently  the 
probability  is  greatly  ftrengthened,  that  the  heat  which  is 
evolved  during  the  procefs  of  combuftion  proceeds  rather 
from  the  oxygen  gas  than  from  the  inflammable  matter,  and 
that  it  is  from  the  condenfation  of  oxygen  gas  that  caloric  is 
■.evolved;  or,  according  to  the  explanation  of  Lavoi- 
.  that  the  oxvgen  of  the  gas,  pollefling  a  ftronger  affinity 
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for  the  baie  of  the  combuftible  body  than  for  caloric,  is 
thereby  attracted,  and  that  the  heat  combined  with  it  is  con- 
fequently  fet  at  liberty,  and  diffufes  itfelf  among;  the  adjacent 
bodies. 

To  the  fecond  pofition  of  Dr.  Thomfon,  that  the  light 
invariably  proceeds  from  the  combuftible  body,  and  not  from 
the  oxygen  gas,  there  are  much  ftronger  objections,  and  fuch 
as,  with  our  prefent  collection  of  chemical  facts,  are,  I  ap- 
prehend, not  readily  to  be  explained. 

It  is  a  part  of  the  theory  of  the  doctor,  that  oxygen  gas 
poffeffes  no  light :  indeed  this  is  fo  material  a  part,  that,  unlefs 
it  can  be  fubftantiated,  the  theory  is  inadequate  to  elucidate 
the  phenomena  intended  by  it. 

How  fhall  we,  however,  reconcile  the  following  facts  on 
the  above  fuppolition  ?  If  nitric  acid  be  expofeil  to  the  light, 
it  changes  colour;  it  fir  ft  grows  yellow,  afterwards  green,  and 
laftly  red,  and  oxygen  gas  is  difengaged ;  and  on  examining 
the  acid  we  find  that  it  is  converted  from  nitric  into  nitrous 
acid. 

It  is  evident  that,  as  this  decompofition  is  of  a  chemical 
nature,  the  tight  that  occafions  it  either  combines  with  the 
n  to  form  oxygen  gas,  or  with  the  acid  to  form  nitrous 
acid  :  that  the  latter  is  not  the  cafe  we  are  juftified  in  fup- 
pofing,  becaufe  we  find  no  difference  between  acid  fo  pro- 
cured and  that  gained. by  any  other  means,  and  we  are  necef- 
fitated  to  conclude  that  the  light  has  combined  with  the 
oxygen,  and  that  the  latter  is  by  this  mean  converted  into 
:n  gas.  The  fame  reafoning  may  be  applied  to  the 
converfion  of  oxygenated  muriatic  acid  bv  lis:!it  into  limple 
muriatic  acid.  Unlefs  thefe  facts  can  be  otherwife  fatisfac- 
torily  accounted  for,  the  pofition  of  Lavoifier  fiiil  remains 
with  all  its  force,  that  light  is  a  conftituent  part  of  oxygen 
gas.  That  light  forms  a  neceffary  part  in  the  confutation  of 
many  bodies,  is  a  fact  too  well  authenticated  to  be  refuted. 
The  experiments  of  the  Dutch  chemifts,  who  heated  together 
the  filings  of  different  metals  with  fulphur  under  mercury  ; 
the  phenomena  of  the  pyrophori;  the  inflammation  that 
takes  place  from  the  action  of  many  of  the  acids  on  the  oils; 
and  the  recent  experiments  of  Dr.  Ilulme,  illuftrate  this 
beyond  the  poffibility  of  .contradiction. 

After  a  body  has  undergone  combufiion,  we  learn  from 
this  theory  that  it  is  deprived  of  light,  and  that  it  is  only  by 
means  of  a  combuftible  body  that  light  can  be  again  trans- 
ferred to  the  product  of  combufiion.  Thus  water  is  conq- 
uered by  Dr.  Thomfon  as  a  product  of  combufiion,  and 
confequeu  of  light.     If,  fays  he,  we  decompofe 
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this  water  by  means  of  iron  or  zinc,  we  reflore  it  to  its 
former  combuitibility  by  occafioning  it  to  imbibe  light, 
which  is  afforded  it  by  the  metal.  If  fuch  decompofition  is 
effected  by  means  of  iron,  73  parts  of  this  latter  unite  with 
27  of  oxygen.  Now,  as  every  27  parts  of  oxvgcn  require 
about  four  of  hydrogen  to  form  water,  of  courfe  thefe  four 
pan?,  of  hydrogen  are  liberated  during  fuch  decompofition  : 
but,  as  it  is  not  probable  that  combuftibles  are  capable  of 
combining  with  light  in  all  proportions,  it  may  be  afked, 
Whether  the  73  parts  of  iron  which  are  oxidated  contain 
juft  light  enough,  and  no  more,  to  refvore  the  combuitibility 
of  the  four  parts  of  hydrogen  r  for,  if  there  be  too  much  for 
that  purpofe,  the  fuperabundant  quantity  ought  to  become 
vifible;  and  jf  too  little,  a  part  only  of  the  hydrogen  fhould 
Tecove:  its  combdftibility,  and  be  converted  into  gas.  The 
fame  reafoning  may  of  courfe  be  urged  with  regard  to  the 
decomposition,  of  water  bv  any  other  metal  :  for  it  is  fome- 
what  lingular,  that  the  combuftible  (hould  always  contain 
and  give  out  the  precife  quantity  of  light  that  is  fufficient  to 
refiore  combuflibility  to  the  bale  of  the  product  of  eombuf- 
tion,  and  in  no  cafe  either  more  or  lefs.  Thefe,  as  well  as 
fome  other  objections  to  the  above  theory,  were  pointed  out 
by  me  in  a  .  aper  entitled  Remarks  on  Dr.  Thornton's 
Theory  of  Con?  bullion,  and  inferted  in  Nicholfon's  Journal 
for  the  month  of  July  1802. 

It  (hould  appear,  then,  that  we  are  not  in  poffeffion  of  a  fuf- 
ficient collection  of  facts  to  enable  us  to  form  any  theory  of 
combultion  that  is  perfectrV  free  from  objection,  and  calcu- 
lated to  explain  all  the  phenomena  attendant  on  it.  Whe- 
ther the  licht  evolved  during  combultion  is  emitted  from  the 
combuilible  body  or  from  the  oxygen  gas,  mult  ftill  oe  con- 
fidercd  as  a  matter  of  dov,}.; :  for  the  fuppoiition  feems  per- 
haps the  more  probable,  that  it  is  partly  derived  from  both. 
The  fubtile  nature  of  light  itfelf  is  highly  adverfe  to  any  in- 
qnirv  into  its  real  effence.  The  f.tine  obfervation  will  like- 
wife  applv  to  caloric.  The  theory  laft  noticed  is,  however* 
poilelfed  of  a  high  degree  of  merit ;  it  fafisfactorily  explains 
many  phaenomena  that  were  before  but  little  underftood  ;  it 
points  out,  with  fufficient  peripieuity,  the  difference  that 
prevails  between  the  act  of  oxygenation  in  bodies  and  that 
of  combultion  ;  and  though  certainly  liable  to  fome  objec- 
tions, it  approximates  the  neareit  to  a  fatisfactory  explana- 
tion of  the  phaenomena  of  combultion  of  any  that  have  hi- 
therto been  offered. 

Charm's  Portal, 

Mr. 
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**•*  Mr.  Portal  is  probably  not  aware  that  the  theory 
which  he  attributes  to  Dr.  Thorn  ion  as  its  author  was  fiYft 
prnpaftd  bv  Dr.  Gren,  whofe  doctrine  is  briefly  as  follows  J 

Oxygen  gas  is  com po fed  of  oxygen  and  caloric — Cemblijiibli 
fatties  confift  of  their  refpctli-ve  bafts  in  chemical  combination 
with  the  matter  of  light — Free  light  confiits  of  the  matter  of 
light  united  to  caloric. 

Combuftion,  then,  is  a  mere  play  of  chemical  affinities; 
the  oxygen  of  the  oxvgen  gas  uniting  with  the  bafe  of  the 
inflammable  body  to  form  an  oxide  or  an  acid,  while  the 
caloric  of  the  gas  unites  with  the  matter  of  light  of  the  com- 
buftible  bodv,  and  forms  U^  or  vifible  light.  Bv  this  theory, 
no  combuftible  fubltance  can  be  a  fimple  bodv — by  Lavoi- 
fier's,  they  may. — See  Gren's  Principles  of  Modern  Cbcmijiry, 
Englifti  edition,  chap.  ii.  articles  Caloric,  Light,  Phlogijhn, 
Combu/hon. — A.  T. 
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the  Atheneeum  of  Paris  December  30,    by  Jerome  La- 

LANDE. 

[Concluded  from  p.  179.] 

V^N  the  7th  of  June  I  publiOitd  the  two  lad  volumes'of 
the  laroe  Hilfory  of  the  Mathematics  by  Montucla.  The 
fourth  is  almoft  entirely  devoted  to  the  hiftory  of  aftronomy 
and  navigation,  which  I  communicated  to  the  prefent  period. 

There  has  appeared  alio,  in  two  volumes  quarto,  with  23 
plates,  Hijioire  de  la  Mejure  du  Temps  par  les  Horloges.  by 
Ferdinand  Berthoud,  mechanic  of  the  marine,  member  of 
the  National  Inftitute,  and  of  the  Royal  Society  of  London. 
It  contains  a  defcription  of  efcanements,  compenfation  ba- 
lances, movinsc  fphercs,  and  of  the  principal  inventions  of 
clock-work.  The  author  fpeaks  of  all  the  celebrated  clock- 
makers,  except  Louis  Berthoud,  his  nephew,  to  whom  we  arc 
indebted  for  all  the  time-keepers  made  fincc  1784.  I  fliaH 
here  take  occafion  to  obferve,  that  Mr.  Emery  died  at  Lon- 
don, and  that  his  widow  has  four  time-keepers  which  fhe 
wiilies  to  dilpofe  of:   they  would  be  a  valuable  acquiiilion. 

We  have  received  the  7th  volume  of  the  Tranfactions  of 
the  Royal  Irifh  Academv,  publiflied  in  1800,  and  in  which 
Mr.  Young  examines  the  folution  given  by  Newton  of  the 
problem  refpecting  preceffion  of  the  equinoxes  ;  alfo  the  8th 
volume  of  the  Irifh  Tran fusions,  Dublin  iSc2. 

On  the  18th  of  Julv  my  fmall  table-  of  logarithms  ap- 
peared :  they  are  the  moft  convenient  and  the  mofl  correct 
yet  given. 

Vol.  XV.  No.  59.  P  The 
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The  third  volume  of  the  M  camsue  Celefte  of  C.  Dela- 
place  has  been  printed,  ami  was  publilhcd  on  the  29th  of 
December.  This  work  will  form  an  epoch  in  phvfical  aftro- 
Domy.  It  exhibits  a  feriea  of  important  refearches  by  that 
great  geometrican,  aiul  the  perturbations  of  each  of  the  1 1  la  - 
iicts  by  tbe  action  of  all  the  reftj  with  a  new  theory  of  the 
moon,  containing,  befides  other  tilings,  the  difcovery  of  a 
new  inequality  the  period  of  which  is  i8o  years,  and  ot  which 
1  have  already  fpoken. 

M.  Haflcnfratz  has  publiflied  his  Cours  de  Pbyjtmn  ('•- 
Icjh,  or  Lemons  fur  V Expojhion  du  Syjleme  du  Minnie.  lie 
makes  no  mention  in  it  of  my  Aftronomy,  but  he  nevertbe- 
lefs  has  borrowed  from  it  things  which  he  could  not  find  any 
where  elfe.  I  have  corrected  fome  faults  in  it.  (Bibliotbeque 
Francjoife  de  Pougens.) 

The  Board  of  Longitude  has  fent  to  the  printing-office  ob- 
fervalions  made  for  two  years  with  the  new  inUruments  of 
the  obfervatorv  by  Mechain  and  Bouvard,  to  be  printed  in 
folio  like  thole  which  Monnier  puhlifhed  between  1751  and 
1773;  and  thofe  of  Greenwich  in  England,  which  were 
worthy  of  ferving  as  a  model. 

On  the  3d  of  July  M.  de  Mofel,  a  naval  officer,  arrived  at 
Paris  with  the  journals  of  the  voyage  undertaken  in  fearch 
of  La  Peroufc,  under  the  command  of  captain  d'Entrecaf- 
teaux. 

La  Grandiere  alfo  has  brought  a  journal  of  that  voyage, 
which  the  Englilh  government  had  a  year  in  their  hands, 
but  which  they  reftored  to  him.  At  the  depot  of  the  marine 
there  are  58  charts  con  ft  rucked  during  that  voyage  by  Beau- 
temns-Beaupre,  hvdrographer  of  the  expedition. 

In  the  month  of  June  I  received  intelligence  from  C.  Ber- 
nicr,  who  was  at  New  Holland.  Captain  Baudin  touched 
only  in  two  places  in  an  extent  of  400  leagues  which  he  tra- 
velled on  the  weftern  coaft.  He  was  preparing  to  accomplish 
the  remaining  part  of  the  expedition  to  the  north  and  louth  : 
but  it  appears  to  me  that  the  zeal  of  this  afuonomer  has  been 
thwarted  bv  the  indifference  of  the  captain  ;  and  this  voyage, 
on  which  we  founded  great  hopes,  will  not  be  fo  products  e 
as  it  ought  to  be. 

The  (hip  Lady  Nelfon,  fent  out  with  the  Inveftigator,  cap- 
tain Flinders,  which  arrived  at  New  Holland  about  the  mid- 
dle of  December  1801,  fell  in  with  the  Geographe,  com- 
manded bv  Baudin.  She  then  found  at  Port  Jackfon  the 
Naturalise,  commanded  by  Hamelin,  and  which  failed 
about  the  middle  of  May  to  go  in  fearch  of  the  Geographe, 
from  which  {he  had  been  feparated  by  a  gale  of  wind  in  the 
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Straits  of  BafTe.  Captain  Flinders  has  fent  home  his  ob- 
servations, and  a  chart  of  thofe  parts  of  New  Holland  which 
he  vifited. 

Captain  Flinders  made  a  difcovery  between  Van  Diemen's 
Land  and  New  South  Wales,  of  which  information  was  re- 
ceived in  March  1802  :  Governor  King's  Ifland,  Cape  Alban 
Otway,  Portland  Bay,  Cape  Northumberland. 

Jofeph  Joachim  de  Ferrer  has  fent  me  feveral  pontions  ob- 
ferved  on  the  Miliiiftppi  and  on  the  Ohio,  which  will  be  of 
the  more  importance  as  the  French  government  is  emploved 
with  the  means  of  deriving  benefit  from  that  new  colony, 
which  mav  be  attended  with  immenfe  advantages,  as  Ravnal 
has  mown  in  his  Htjloire  Pbilofopbique. 

The  Voyage  to  the  Northern  Part  of  Afiatic  Ruffia,  the 
Frozen  Ocean,  the  Sea  of  Anadir,  and  the  Coafts  of  Ame- 
rica, from  1785  to  1794,  by  commodore  Billings,  tranflated 
by  Caftera,  in  two  volumes  quarto,  has  made  us  acquainted 
with  countries  before  undefcribed  or  defined.  The  fhores  of 
the  Koufina  have  been  traverfed  :  a  chart  by  M.  Bauer,  and 
Arrowfmith,  the  Encrlifh  geographer,  is  added.  The  officers 
complain  of  the  commander,  who  would  not  allow  them  to 
penetrate  further  north,  notwithstanding  the  inftrutlions  he 
had  received  to  fearch  for  a  paflage  through  the  Frozen 
Ocean. 

Travels  into  the  interior  Parts  of  Africa  in  T797  and  1798* 
by  Frederic  Horneman,  has  been  publiflied.  Horneman 
proceeded  from  Cairo  to  Mazoxil.  Another  French  edition, 
with  additions  by  C.  Lansdes,  is  in  forwardnefs. 

Geography  has  been  enriched  alfo  by  A  Voyage  to  Senegal 
bv  C.  Durand,  one  volume  in  quarto,  with  many  plates. 
The  author  was  a  Ions;  time  at  Senegal ;  and  I  have  men- 
tioned his  refearches  in  a  memoir  on  Africa. 

M.  Sutzen,  a  phyfician,  accompanied  by  M.  Jacobzen,  a 
furgeon,  is  alfo  preparing  to  penetrate  into  the  interior  parts 
of  Africa.  They  have  been  furnifhed  with  obfervations  bv 
baron  Von  Zach,  of  Gotha.  The  duke  of  Gotha  has  given 
them  a  fextant  of  feven  inches  radius,  and  a  lime-keeper  by 
Emery  ;  three  artificial  horizons,  with  their  levels;  an  achro- 
matic telefcope  of  twenty  inches,  and  two  and  a  quarter 
inches  aperture;  a  declination  compal's,  a  mariner's  compafs, 
and  a  camera  oblcura. 

M.  Sutzen  will  proceed  from  Conftan*inop)e  to  the  eaftern 
coaft  of  Africa,  where  he  intends  to  join  fame  of  the  cara- 
vans of  Zinguebar  or  Moncenuigi.  He  hopes  to  be  four  or 
five  year?  abient.    (Von  Zach's  Journal  for  Auguft  1802.) 

Ou  the  17th  of  July  we  few  don  Domingo  Badia,  com- 
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rhiffary  of  war  in  Spain,  who  travels  bv  authority  uf  the 
Prince  of  Peace,  accompanied  by  Roixas,  a  natnralift.  lie 
will  embark  in  England  for  Morocco,  and  will  follow  the 
route  of  the  caravans  of  the  interior. 

/    >./;■>•.>  .}  M  ix  hides  Orientates,  el  -v/  ]\Lirocr 

bv  Alexis  Roehon,  a  celebrated  alironomer  and  geographer. 
have  appeared  in  three  volumes. 

The  general  depot  of  war  at  Paris  continues  its  labours 
with  furprifing  activity,  as  may  be  feen  in  the  Moniteur  of 
June  25  and  October  16.  Generals  Calbn,  Clark,  and  An- 
dreoffy,  who  had  the  direction  of  it  in  fucccihon,  have  been 
fucceeded  by  general  Samfon. 

The  map  of  the  country  between  the  Adige  and  the  Adda 
will  loon  be  followed  bv  maps  of  all  Piedmont,  of  the  Ita- 
lian republic,  and  of  the  if}  arid  of  Elba:  thole  of  Bavaria, 
Helvetia,  of  the  Valais,  and  of  the  four  departments  of  the 
Rhine,  are  continued.  More  than  a  hundred  geographical 
engineers  are  employed,  among  whom  are  the  celebrated 
Nouet,  Henry,  and  Tranchot. 

On  the  1  ft  of  July  M.  Henry  quitted  Bavaria,  difgufted  by 
the  oppofition  of  M.  Bonne.  The  latter  is  (till  occupied  with 
the  map  of  Bavaria  ;  but  we  lofe  the  meafurcment  of  a  de- 
gree, which  M.  Henry  propofed  to  make.  However,  wc 
mail  have  from  the  Scheldt  to  the  Adige,  and  from  Bred  to 
Munich,  an  uninterrupted  trigonometrical  outline,  which 
will  foon  be  filled  up  with  a  complete  topography.  A  map  of 
Egypt  in  fifty  meets,  and  thofe  of  the  Morea  and  neighbour- 
ing ides, are  now  engraving.  Materials  are  collecting  for  maps 
of  Saint  Domingo  and  of  Louifiana. 

The  beautiful  map  des  cbaffies,  a  matter  piece  of  engraving, 
of  which  only  five  fheets  were  terminated,  will  be  carried 
to  thirteen. 

A  plan  is  even  in  agitation  for  making  a  new-  and  corrcft 
edition  of  the  large  map  of  France  in  183  fheets,  which  had 
been  too  much  neglected.  In  the  mean  time,  thirty  are  re- 
touching. 

The  collection  of  manufcript  charts  at  the  depot,  which 
already  amounts  to  7400,  daily  increafes.  C.  Rarbier-Du- 
bocage,  already  known  bv  his  important  labours,  turns  them 
to  the  belt  advantage  poffible;  and  the  depot  of  war,  encou- 
raged by  the  government,  is  about  to  produce  to  geography 
tmmenfe  riches. 

The  tirlt  number  of  a  topographical  and  military  memo- 
rial, edited  at  the  general  depot  of  war,  has  been  publillicd 
for  November  1S02.  It  contains  a  notice  n -Ipecting  the  geo- 
graphical charts;  a  treatife  on  geodefic  operations;  tables  for 
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reducing  the  angles  of  one  plane  to  another;  the  determina- 
tion of  heights  hv  the  barometer.  » 

C.  Nouet,  who  arrived  from  Egypt  on  the  5th  of  January, 
has  already  fct  out  for  Mount  Blanc,  where  he  will  continue 
the  laborious  operations  which  he  began  in  1796. 

The  Ruffians  are  going  to  conftruct  a  map  of  Efthonia  and 
Vol  hv  ma. 

M.  Weifs  has  terminated  his  map  of  Swiiferland  in  fixteen 
meets. 

A  beautiful  chart  of  the  fouthern  part  of  the  geometrical 
furvev.  by  captain  Madge  and  Mr.  Dal  by,  has  been  engraved 
in  England  in  four  meets. 

M.  Ciccolini  has  made  a  tour  to  the  coafts  of  the  Adriatic, 
where  he  has  verified  the  portions,  of  a  great  number  of 
points.  In  regard  to  Pezaro  there  was  an  error  of  $o11  in 
time. 

The  travels  of  baron  Von  Zach,  fo  ufeful  to  the  geography 
of  Germany,  are  detailed  in  the  excellent  journal,  which  he 
publifhes  every  month. 

M.  Mentelle  has  undertaken  for  the  Firft  Conful  a  terref- 
trial  globe  a  metre  in  diameter,  which  will  contain  all  the 
new  discoveries  collected  with  sireat  care  and  erudition. 

On  the  26th  of  March  I  obtained  permitlion  to  found  at 
the  Inftitute  a  prize,  to  be  athgned  to  the  perfon  who,  in  the 
courfe  of  the  year,  fhall  make  the  moft  curious  oblervation,  or 
publifli  the  moit  ufeful  memoir,  in  regard  to  aftronomy. 

C.  Chaptal,  whom  we  have  the  good  fortune  to  have  for 
minilter  of  the  interior,  and  whofe  labours  as  a  philofopher 
announce  his  zeal  as  a  minifter,  has  attached  calculators  to 
the  Board  of  Longitude;  he  has  granted  gratifications  to 
C.  Flaguergues,  an  alliduous  obferver,  and  to  C.  Pons, 
keeper  of  the  obfervatory  of  Marieilles,  who  difcovered  a  fe- 
cond  comet. 

When  the  confultation  eftablifhed  for  diftributing  rewards, 
and  which  was  verv  ufeful  in  1793  and  1794,  was  fuppreued, 
the  Inftitute  was  charged  to  take  up  the  fame  bufmefs,  and 
to  propofe  to  government  the  gratifications  it  would  be  ne- 
ceflary  to  give.  The  Inltiiulion  has  not  yet  exercifed  this 
right,  but  I  have  propofed  to  it  to  fulfil  its  obligation. 

M.  Jacotot,  profeflor  of  aftronomv  at  Dijon,  has  obtained 
from  C.  Giraudet,  prefect  of  La  Cote-d'or,  the  repairs  ne- 
ceflary  for  the  obfervatory  damaged  by  a  fire.  I  hoped  I 
mould  have  been  able  to  obferve  there  the  eclipfe  of  the  fun 
on  the  28th  of  Auguft :  but  the  flty  was  abfolutely  cloudv, 
as  it  was  at  Paris.     We  have  received  obfervations  of  that 
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eclipfe  from   C.  Thulis  at  Marfeilles,  and  from  C.  Flaguer^ 
gues  at  Yiviers. 

Prince  Iienrv  of  Wirtemberg,  brother  of  the  empref* 
dowager  of  Ruffia,  who  refides  at  Hamburgh,  has  purchafed 
the  beautiful  inftruments  made  by  Megnie,  of  Paris. 

The  fpeculum  for  a  telefcope,  which  Dr.  Herfchel  fent  to 
Peterfburgh,  has  been  fent  back  to  him  tor  the  purpofe  of 
being  mounted.  Kramp  folicits  for  the  cftablifhment  of  an 
obfervatory  at  Cologne. 

The  academv  of  Turin  requeftsthe  re-eftablifhmentof  its  ob- 
fervatory; and  M.  Henry  has  offered  to  take  the  direction  of  it. 

Fathers  Canovai  and  Dclrieco,  who  have  at  Florence  the 
obfervatory  of  father  Ximenes,  have  fent  us  a  lift  of  their 
ihftruments,  to  prove  that  they  cannot  exert  themlclves  with 
any  advantage  for  aftronomy  ;  but  they  have  publiihed  tables 
of  logarithms. 

The  king  of  Etruria  has  announced  that  he  flill  entertains 
a  defign  ot  placing  an  allronomer  in  his  Cabinet  dc  Pbvjiquct 
where  he  has  already  fome  excellent  inftruments. 

General  Chabcrt,  who  has  returned  from  Fngland  after 
an  abfence  often  years,  has  been  affociated  with  the  Board 
of  Longitude,  to  which  office  he  was  juvtly  entitled  by  his 
geographical  labours;  and  his  age  of  fixtv-eight  years  does 
not  prevent  him  from  being  prefent  at  the  fittings,  and  from 
being  ufeful  by  his  advice  and  experience. 

The  voungeft  fon  of  our  celebrated  aftronomer  C.  Mechain 
has  been  appointed  by  the  Board  of  Longitude  fecretarv  of 
the  obfervatory,  which  affords  him  an  opportunity  of  de- 
voting himfelf  to  aftronomy.  Auguftine  Francis  Mechain  was 
born  at  Paris,  March  5,  1786. 

He  has  fucceeded  his  brother  Ifaac,  who  having  returned 
from  Fgvpt  has  been  appointed  commifiioner  of  foreign  rela- 
tions at  Galafia,  in  Moldavia. 

C.  Lechevalier  has  conuru6led  in  the  Hotel  of  Foreign 
Relations  a  fmall  obfervatory,  where  he  can  gratify  the  tafle 
and  curiofity  of  which  he  gave  proofs  during  his  ftay  at  Con- 
ftantinople. 

Ci  Louis  Berthoud  has  conurueted  for  the  obfervatory  a 
clock  worth  a  thoufand  crowns.  The  pivots  turn  in  rubies, 
and  we  hope  it  will  equal  that  given  by  the  Firft  Conful  to 
the  obfervatory  of  Milan. 

C.  Pons,  a  watchmaker  of  great  fkill  and  ingenuity,  made 
an  experiment  at  my  obfervatory  of  a  clock  which  beats  half 
feconds  with  a  free  fcapement,  and  which  goes  with  wonder- 
ful regularity. 

C.  Levequc 
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C.  Leveque  has  publifhed,  in  the  fourth  volume  of  the 
Memoirs  of  the  Inftitute,  a  learned  paper  on  the  longitude, 
and  particularly  on  Maignon's  charts  for  reducing  the  moon's 
tiiitances  obferved  at  fea. 

C.  Richer  has  made  a  new  trigonometric  compafs,  or  com- 
pafs for  reducing  the  moon's  diftances  from  the  liars.  It  has 
ingenious  inventions  for  dividing  into  unequal  parts  the  rules 
containing  the  di  fiance,  the  fum,  and  the  difference  of  the 
heights,  fa  my  fliort  Treatife  of  Navigation  I  have  given 
a  description  of  the  inftrument  which  gained  the  prize  in 
1791  ;  and  in  the  Connoijfajice  des  Temps  for  the  year  4,  the 
demonftration  of  the  formula  of  M.  de  la  Grange,  which 
ferves  as  a  foundation  for  this  inftrument;  which,  however, 
lias  been  much  improved  :  the  only  inconvenience  is,  that 
it  will  coft  60:  francs. 

Mr.  Troughton  has  finidied  the  model  of  Menoza's  circle, 
which  gives  the  double  of  the  multiple  of  Borda's  circle,  even 
retaining  the  fmalleft  lixed  mirror. 

A  curious  detail  refpecYmg  the  calendar  of  the  Indians  has 
been  publifhed  in  the  letters  of  the  abbe  Sevin. 

C.  Girard  read  in  the  Inftitute  a  long  memoir  on  the  Egyp- 
tian milometer,  the  value  of  which  he  determined  in  the 
ifiand  Elephantine.,  on  the  very  fpot,  19  feet  y6  line?; 
which  (hows  that  the  antient  measurement  of  the  earth  by 
Eratofthones  was  very  correct. 

The  abbe  Tefta  has  publifhed  at  Rome  a  diilertation  on 
the  zodiac  found  atDendara  (in  Greek,  Tenthvris)  in  Egypt. 
He  undertakes  to  prove  that  it  is  not  older  than  300  vears 
before  the  vulgar  aera.  The  Hiftory  of  Herodotus,  tranflated 
by  Larcher,  edition  of  18:2,  contains  a  fally  ai'ainft  the  un- 
believers, who  carry  back  the  period  of  one  of  the  zodiacs 
of  Tentyra,  at  prefent  Dendera,  and  of  Erne,  or  Henne,  to 
6000  years ;  and  the  author's  only  reafon  is,  that  it  would 
be  217  vears  befoie  the  creation. 

He  adds  a  notice  by  Vifconti,  who  fays  that  the  firft  hVn 
of  the  great  zodiac  is  Leo;  that  Libra,  the  fymbol  0 
equinox,  is  in  its  place ;  and  that  the  refemblance  of  the 
greater  parts  of  the  figns  to  the  Grecian  proves  that  this 
zodiac  was  conftrudted  at  a  time  not  fo  remote  as  the  ea 
periods  of  the  Greek  allronomy  :  he  is  alraoft  convinced  that 
this  work  belongs  to  the  firft  century  of  the  vulgar  aera. 

The  exterior  cornice  exhibits  a  large  Gret  k  infeription, 
which  may  decide  the  queftion  ;  but  another  Greek  in., 
tion  contains  Roman  names,  and  announces  a  Casfar,  who 
could  be  only  Auguftus  or  Tiberius.    In  a  word,  M.  Vifconti 
favs  that  the  architecture  of  the  temple  of  Tentyra,  though  in 
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I  Egyptian  t.illc,  and  (bough  ibnM  hieroglyphics  are  carved 
out  on  the  wall-,  has  an  evident  relation  to  the  arts  of  (ii 
For  my  part,  T  have  remarked  by  the  engraving  of  M.  De 
non  that  Cancer  is  iafcribed  in  two  lines,  at  the  beginning 
of  the  defending  figns  and  at  the  end  of  the  afc ending  ; 
which  proves  that  the  folftice  was  towards  the  middle  of 
Cancer;  and  this  carries  it  hack  3000  vears.  But  I  have 
mown  in  my  Aftronomy  that  Ludoxus,  who  wrote  370  ; 
be/ore  our  aeraj  and  Aratus,  who  followed  Kudoxus,  defcribed 
the  fphere  according  to  an  older  tradition,  which  noes  hack 
twelve  or. thirteen  hundred  years  before  the  vulgar  rera,  and 
which  came  from  Egypt  or  India.  Petau,  Whifton,  Freret, 
and  Legentil,  found  nearly  the  fame  date:  it  is  therefore  na- 
tural to  believe  that  it  mould  be  found  in  the  zodiac  of  Ten- 
thyris,  which  confequently,  in  this  refpe£t,  may  he  conli- 
dered  as  a  work  of  the  Greeks. 

(J.  Viiioilon,  well  known  by  his  Greek  erudition,  has  ce- 
lebrated aftronomy  in  Latin  verfes,  which  announce  both  his 
talent  for  Latin  poetry  and  his  tafte  for  aftronomy.  lie  ad- 
dreficd  them  to  me  on  my  birth-dav,  and  publithed  them  in 
the  Magdzin  Encyclopedique.  In  the  notes  he  f peaks  of  the 
labours  of  the  uncle,  the  nephew,  and  niece;  and  of  citizen 
Burckhardt.  their  nioft  learned  co-operator  and  their  moll 
intimate  friend. 

G»  Boulage,  of  Trove,  has  written  a  beautiful  epiftle  to 
Piazzi  on-the  difcovery  of  his  planet:  it  has  been  inlerted  in 
the  fourth  number  of  the  Memoirs  of  the  Academical  Society 
of  the  department  of  Aube. 

Aftronomy  this  year  has  loft  the  refpeetable  Auguftin 
Daruuier,  member  of  the  National  Inftitute.  He  was  born 
at  TOuloufe,  November  23,  1 7 1 8,  and  died  on  the  10th  of 
January  l«So2.  lie  devoted  himfelf  early  to  aftronomy 
through  natural  inclination.  Though  in  a  town  diftant  from 
the  capital,  he  applied  to  it  with  a  zeal  and  activity  which 
were  not  lellened  by  age.  He  purchafed  inftruments,  efta- 
bliftied  an  obiervatorv  in  his  own  houle,  and  cauled  two  vo- 
lumes of  obfervations  to  be  printed  at  his  own  expenie.  His 
tranflalion  of  Lambert's  Cof'mologic  Letters  has  been  printed 
at  AmftefUam.  He  mftructed  pupils,  paid  calculators,  and 
being  in  no  need  of  the  afiiftance  of  government  he  was  in- 
dented for  every  thing  to  himfelf.  1  have  printed  his  laft 
ations  in  my  Hijioire  CcLjle ;  they  go  as  far  as  the 
r6th  of  March  1798;  and  he  had  fome  more  to  fend  me, 
though  So  years  of  age.  The  Lyceum  of  Touloufe  will 
us  fome  further  particulars  rcfneOting  his  long  and  intereiting 
,  ireer. 
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Aftronomy  loft  alfo  in  France,  on  the  ift  of  March, 
M.  LeiiKTv,  whole  lingular  turn  for  calculation  I  diicovered 
thirty  years  ago.  Being  then  attached  to  the  marquis  De 
Pufieux.  he  employed  all  his  lufure  lime  in  calculation.  I 
made  him  calculate  a  great  many  places  ot  the  moon,  which 
were  publHhed  in  1777  in  the  Gonnohffance  des  Temps  for 
1779:  and  for  fifteen  years  he  made  all  the  calculations  of 
that  work  with  equal  care  and  afiiduity. 

Daniel  Bogdanicb  died  at  Pelt,  in  Hungary,  on  the  31ft 
of  Januarv,  at  the  age  of  37.  He  was  occupied  with  the 
geography  of  Hungary.  (See  Von  Zach's  Journal  for  April 
1802.) 

JVJ.  George  Frederic  Kordenbufch,  aflronomer  of  Nurem- 
berg, died  on  the  3d  of  April,  at  the  age  of  71. 

In  the  month  of  September  baron  De  Vega  was  drowned 
in  the  Danube,  and  it  is  fuppofed  threw  himfelf  into  that 
river.  We  are  indebted  to  him  for  the  large  edition  of 
Vlacq's  tables  or  logarithms  in  folio,  containing  the  numbers 
to  100,000  ;  and  the  fines  from  ten  to  ten  feconds,  which  had 
become  very  rare,  and  in  which  he  corrected  many  faults. 

Meteorology  has  this  year  exhibited  very  extraordinary 
phenomena.  In  the  month  of  January  an  extraordinary 
inundation  :  the  Seine  rofe  22  feet  and  a  half  above  the 
height  of  1719. 

On  the  25th  of  May  a  fro  ft,  which  did  immenfe  hurt  to 
the  productions  of  the  earth. 

On  the  14th  of  May  mow  fell  at  Munich,  and  continued 
for  forty-five  hours:  the  trees  were  lfripped  of  their  leaves, 
and  overturned. 

In  the  months  of  July  and  Auguft  an  exceffive  heat  took 
place,  and  continued  forty  days.  The  thermometer  at  the 
obfervatory  flood  at  97°  F.,  which  is  very  uncommon  at  Paris. 

The  need  of  having  meteorological  rules  founded  on  ob- 
fervation,  induced  our  learned  minitter  to  eftablith  a  corre- 
fpondence  on  that  fubjeet,  and  an  office  to  conduct  it. 

Meteorological  oblervations  have  been  made  in  thirty 
places,  from  the  convent  of  Mount  Cenis  as  far  as  the 
borders  of  the  lea. 

John  Dominic  Berand,  born  in  1741,  formerly  a  drafts- 
man at  Coni,  and  who  for  twenty  years  has  redded  at  Turin, 
continues  to  employ  himfelf  in  making  meteorological  ob- 
lervations, and  fends  us  regularly  his  refults. 

Lafon,  geographical  engineer  in  Louifiana,  has  fent  us 
meteorological  obfervations  made  at  New  Orleans ;  and  we 
have  received  fume  made  at  Guadaloupe  by  C,  Hapel  La- 
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chen3yc  between  the  years  5  and  9.  The  fourth  volume 
of  the  Memoirs  of  the  Inllituie  contains  Ionic  alio. 

C.  Coulomb  read  in  the  [nftitute  experiments  on  the  me- 
thod ot  magnetizing  needles  to  fa  titration  ;  with  a  compara- 
tive view  ot  the  methods  of  Knight,  Duhamel,  and  /Epinus. 
Tie  has  pointed  out  to  navigators  the  iureit  means  of  obtain* 
ing  the  belt  needles.  The  broadctt  and  largcft  are  preferable, 
bat  thev  muft  not  be  thick.  This  philofopher  has  publiflied 
in  the  fourth  volume  of  the  Intlitute  a  curious  memoir  on 
the  dipping  needle. 

The  declination  of  the  magnetic  needle  at  Paris  was  ob- 
ferved  by  C.  Bouvard  at  the  obfervatory,  on  the  ad  of  May, 
to  be  22"  3y,  and  on  the  %lA  of  July  21°  45''. 

C.  Lenoir,  at  the  Garden  of  the  Dcpit  Je  la  ^Marine, 
found  it  on  the  20th  of  June  to  be  220  6'  with  a  compafs, 
on  which  he  employed  every  care  pofhble.  Rut  the  changes 
which  take  place  at  the  d liferent  hours  of  the  day,  and  in  dif- 
ferent months  of  the  year,  amount  to  more  than  ioy.  We 
can  therefore  only  fay  that  the  declination  is  22°,  and  it  was 
found  to  be  the  lame  in  1792  and  i8co  ;  fu  that  at  prefent  it 
appears  to  be  ftationarv,  whereas  ten  years  ago  it  incrcaled 
from  67  to  8'  annually. 

Forty  years  ago  I  obferved  it  to  be  j8^.°.  (See  Connoiffance 
des  Temps  for  1762.) 

M.  Simonin,  profeffor  of  Croific,  has  fent  us  the  refult  of 
a  thoufand  obfervations  on  the  tides,  with  the  tables  necef- 
fary  for  keeping  an  account  of  the  variations  produced  by  the 
fun  and  moon  according  to  their  altitude  and  di fiance. 

M.  Romme,  profeffor  of  Rochfort,  has  fent  to  the  Inftitute 
obfervations  made  every  three  minutes  from  low  water  to  full 
moon  to  make  known  the  irregularities,  which  are  very  lin- 
gular; and  a  new  table  of  the  retardation  of  the  tides,  de- 
duced from  an  immenfe  number  of  obfervations. 

lie  has  prefented  alfo  a  general  table  of  the  tides,  the  cur- 
rents, and  winds,  obferved  in  all  the  feas  of  the  earth  ;  the 
publication  of  which  will  form  an  important  fuppk-ment  to 
the  large  Treatife  on  the  Flux  and  Reflux  of  the  Sea,  which 
I  publiflied  in  1781. 

Mr.  Grcnier,  an  officer  known  by  his  difcoveries  in  the 
Indian  feas,  has  written  a  considerable  work  on  the  winds 
and  currents  in  all  the  feas;  with  a  theory  which  renders  the 
explanation  of  them  eafier.  He  propofes  to  lay  it  loon  before 
the  public. 
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XXXVI II.    On  the   D'i [appearance  of  Saturn's  Ring  in  the 
Year  1803.      BJ'  ProfcJfGr  J-  E-  Bode*, 

1  HE  plane  of  Saturn's  ring,  as  is  well  known,  during 
the  whole  of  his  revolution  of  thirty  years  round  the  fun,  re- 
tains its  parallelifm,  and  interfects  the  plane  of  the  ecliptic 
in  17  degrees  of  Pifces  and  of  Virgo  at  an  angle  of  31 '°. 
The  necellary  confequence,  therefore,  is,  that  the  northern 
fide  of  the  ring  is  illuminated  for  fifteen  vears  bv  the  oblique- 
rays  of  the  fun,  and  then  the  fouthern  for  the  fame  period. 
It  mult  alfo  happen,  that  in  the  above  places  the  plane  of  the 
ring  paffes  twice  through  the  fun  in  each  revolution,  at  which 
time  the  edge  of  the  ring  only  is  illuminated.  But  the  edge 
or  thicknefs  of  the  ring  being  too  fmall  to  admit  of  its  being 
feen  from  the  earth  on  account  of  the  great  diftance  of  Sa- 
turn, the  ring  becomes  invifible.  For  fifteen  years  the  earth 
and  the  fun  are  on  the  fame  fide  of  the  ring,  which  is  the  illu- 
minated fide,  and  therefore  the  ring  during  that  period  is 
always  vifible;  but  a  little  before,  and  at  that  period  when, 
the  plane  of  the  ring  paffes  through  the  fun,  or  when  Sa- 
turn's heliocentric  place  is  in  1 70  of  x  or  of  rijj  in  the  amend- 
ing or  defcending  nodes  of  the  ring,  the  earth  and  the  fun 
may  rirft  be  on  one  fide  and  then  on  the  other  fide  of  the 
ring.  In  the  firfi  cafe,  as  long  as  its  plane  does  not  pafs 
through  the  fun  it  will  be  vilible  from  the  earth;  but  in  the 
other  cafe  it  will  be  invifible.  The  earth,  therefore,  can  then 
pafs  feveral  times  through  the  plane  of  the  ring,  at  which 
time  the  ring  will  appear  like  a  right  line,  or  be  entirely  in- 
vifible; the  confequence  of  which  is,  that  the  ring  will  be 
alternately  vifible  and  invifible. 

This  alternation  of  difappearing  and  reappearing  will  be 
exhibited  by  the  ring  in  the  year  1803.  The  fun,  having 
illuminated  the  fouth  fide  of  the  ring  fince  October  1789, 
will  pafs  through  the  plane  of  it  in  the  month  of  June  1803, 
and  will  illuminate  the  northern  fide,  when  Saturn  paffes 
heliocentrically  the  afcending  node  of  his  ring;  and  in  the 
mean  time  the  plane  of  the  ring  will  pafs  three  times  through 
the  earth,  which  will  be  firft  on  the  fide  illuminated  by  the 
fun,  and  then  on  the  oppoiite  or  darkened  fide  ;  in  confe- 
quence of  which  the  ring  feen  from  the  earth  will  be  twice 
vilible  and  invifible  in  the  courfe  of  a  few  months. 

Thefe  phenomena  will  be  better  comprehended  by  infpect- 
jng  the  annexed  figure,  which  fuppofes  the  ohferver  to  be 

*  From  his  AJironom'if  k  Jabr  B:icb  for  1^03. 
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placed  in  Saturn.  This  figure,  then,  exhibits  the  exact  in- 
clination of  the  plane  of  the  ring  to  rbe  ecliptic ;  the  appa- 
rent motion  of  the  earth  and  the  fun,  as  fecn  from  Saturn, 
together  with  the  time  of  the  paiTage  of  thele  planets  through 
the  afcending  node  of  his  ring.     (See  Plate  V.  fig.  2.) 

AB  is  the  ecliptic  fecn  from  Saturn  in  the  (jgq  of  Pifces, 
and  divided  into  degrees.  The  afcending  node  of  Saturn's 
ring  fecn  from  thence  is  placed  in  17  6',  in  which  point  the 
plane  of  the  ring  interfecls  the  ecliptic  at  an  angle  of  3  1  20'. 
The  eve  is  then  in  that  plane.  Thus,  the  ring  appears  as  a 
ftraight  line;  nn  is  the  north  fide,  and  zz  the  fouth  fide  of 
it.  The  dotted  line  CD  is  the  folar  orbit  fecn  from  Saturn  ; 
and  the  fun's  place  is  marked  in  it  on  the  firft  day  of  each 
month,  from  November  1802  to  October  1803.  Thefe  places 
of  the  fun  are  direclly  oppofile  to  the  heliocentric  places  of 
Saturn  :  the  longitude  thus  differs  fix  figns,  and  the  northern 
latitude  of  Saturn  fcen  from  thence  changes  into  the  font  tier  n 
of  the  fun.  In  this  manner,  the  fun  in  November,  Decem- 
ber, January,  and  to  the  month  of  June,  illuminates  the  fouth 
fide  of  the  ring;  but  always  in  a  fainter  manner,  the  nearer 
he  comes  to  the  plane  of  it.  On  the  15th  of  June  he  paffes 
through  the  plane  in  e.  The  ring  at  that  time  is  illuminated 
on  the  edge,  and  can  be  fecn  only  by  powerful  telefcopes  as 
u  line  luminous  line. 

The  longitude  of  the  point  e,  reduced  to  the  ecliptic,  falls 
in  /",  or  20 '  4.2'  of  Pifces.  The  fun,  then,  about  the  middle 
of  June  begins  to  illuminate  the  northern  fide  of  the  ring: 
in  July,  Auguft,  September,  October,  See.  he  recedes  more 
and  more  from  the  plane  of  the  ring,  and  the  illumination  of 
it  then  becomes  llronger. 

The  elliptical  line  is  the  earth's  orbit  as  fecn  from  Saturn, 
according  to  its  direct  and  retrograde  motion  from  the  iff  of 
November  1802  to  the  lit  of  October  1803,  and  its  place  is 
marked  on  the  firft  of  each  month.  Its  longitude  is  fix  figns 
lefs  or  more  than  the  geocentric  longitude  of  Saturn ;  and 
the  northern  latitude  of  Saturn  is  changed  into  the  fouthern 
of  the  earth. 

Now,  as  the  figure  clearly  fhows,  the  earth  in  November 
and  December  1802  is  reprcfentcd  on  the  fouth  fide,  or 
turned  towards  the  fun,  and  therefore  on  the  illuminated 
fide  of  the  ring.  But  afterwards  the  earth  approaches  more 
and  more  to  the  plane  of  the  ring;  and,  as  the  ring  receives 
the  folar  rays  in  a  more  and  more  oblique  manner,  the  ring 
not  oply  becomes  narrower  but  even  decreafes  in  light.  On 
the  13th  of  December,  as  may  be  feen  by  this  final]  figure, 
the  earth  enters  the  plane  of  the  ring,    and  paffes  to  the 
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northern  fide  of  it,  which  is  turned  from  the  fun.  The  ring 
then,  for  the  firft  time,  becomes  tons  invilible:  but  this 
invifibilitv  is  not  of  long  continuance;  for,  as  may  be  fcen 
bv  the  figure,  the  earth  on  the  ill  of  January,  by  its  Satur- 
uiocentric  apparent  retrograde  motion,  paffes  a  fecond  time 
through  the  plane  of  the  ring,  and  goes  to  the  fouth- 
ern  or  illuminated  fide,  and  the  rins:  then  begins  to  appear 
again  as  a  ftraiirht  line.  In  February,  March,  and  April, 
the  earth  recedes  more  and  more  from  the  plane,  and  the 
ring  becomes  broader  and  more  perceptible,  lint  the  fun 
during  thcfe  months  approaches  nearer  to  the  plane  of  the 
ring,  and  by  thefe  means  it  is  illuminated  in  a  more  oblique 
direction.  In  the  month  of  May  the  earth  is  at  its  greatelt 
diftance  from  the  plane  of  the  ring,  while  the  fun  approaches 
it  more  and  more  till  the  middle  of  June,  when  he  paffes 
through  the  plane  in  e,  and  the  ring  for  the  fecond  time  be- 
comes totally  in\  ifible  to  the  earth,  which  is  then  on  its  dark 
fide.  From  this  period,  during  the  month  of  July  and  till 
Auguft,  the  ring  will  remain  in  this  ftate.  About  the  iSth 
of  Auguft  the  earth  will  pafs,  for  the  third  lime,  through  the 
plane  of  the  rine,  as  it  will  then  be  on  the  northern,  which 
is  now  the  illuminated  fide  of  the  ring:  it  will  again  appear 
as  a  ftraight  line,  and  be  vifible  when  viewed  through  s^ood 
telefcopes  :  it  will  increafe  in  light  and  breadth  in  September 
and  October  in  proportion  as  the  earth  and  the  fun  recede 
from  the  plane. 

Between  the  1  ft  of  November  1802  and  the  ifr  of  October 
1803  the  ring  of  Saturn  twice  difappears  and  twice  reappears. 
At  the  firft  difappearance  on  the  13th  of  December  1802, 
Saturn  in  the  morning  will  be  in  the  eaitern  part  of  the  hea- 
vens; and  the  firft  reappearance  will  be  about -the  7th  of 
January  1803  ;  Saturn  in  the  night-time  being  on  the  fame 
fide  of  the  heavens. 

At  the  fecond  difappearance  in  the  middle  of  June,  Saturn 
in  the  night  will  be  in  the  weft,  and,  as  he  fets  half  an  hour 
after  midnight,  the  phenomenon  mav  be  obferved.  But  at 
the  fecond  and  laft  difappearance  in  Auguft,  Saturn  will  be 
after  the  fun,  and  therefore  the  phenomenon  cannot  be  feen. 
In  the  month  of  October,  when  Saturn  emerges  from  the 
fun's  rays,  he  mav  be  feen  before  fun-rife  in  the  eaft,  and 
the  ring  then  will  be  very  vifible. 

In  regard  to  the  above  calculation  of  the  times  of  the  dif- 
appearance and  reappearance  of  Saturn's  ring,  the  accuraev 
of  them,  and  the  correspondence  of  them  with  the  pheno- 
mena,  mult  depend  on  the  accuracy  of  the  tables  and  the 
theory  hitherto  adopted  in  regard  to  the  position  of  the  ring. 
9  The 
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The  ftate  of  the  atmofphere  alfo,  and  the  different  power  of 
the  telefcopes  and  of  the  eves  of  the  obfervers,  mayoccaiort 
fome  variation.  The  difappearanee  and  reappearance  of  the 
ring,  which  a,re  occafioned  by  the  earth  pa  fling  through  its 
plane,  can  be  better  and  more  conveniently  obferved  than 
tii  Ac  which  take  place  in  confequence  of  the  pafiage  of  the 
fun  through  that  plane,  bceaufe  the  earth,  on  account  of  its 
quicker  motion,  paffes  fooner  through  the  plane  of  the  ring 
than  the  fun. 

As  the  fix  fir  ft  fatellites  of  Jupiter  move  in  the  fame  plane 
with  the  ring,  when  the  ring  difappears,  or  becomes  like  a 
luminous  line,  thefe  fatellites  mult  appear  on  both  fides  oi  Sa- 
turn in  a  right-line,  and  can  then  be  more  readily  difcovered 
and  diltinguithed  from  fixed  liars. 

XXXIX.  On  the  Difappearanee  of  the  Ring  of  Saturn.  By 
Van  Beeck.  Caljcoen,  PrqfeJJbr  of  AJlronomy  at  Ley- 
den  ** 

X  HE  plane  of  Saturn's  ring,  according  to  aftronomical 
obfervations,  has  always  a  direction  parallel  to  itfelf,  fo 
that  it  interjects  the  eclijuic  in  170  18' of  nK  and  X,  at  an 
angle  of  31^-°,  and  the  orbit  of  Saturn  at  20°  42'  of  njj  and 
X .  Now,  if  Saturn  as  feen  from  the  fun  be  in  longitude 
200  42' of  X,  the  plane  of  the  ring  will  pafs  through  the 
centre  of  the  fun  ;  by  which  the  edge  of  the  ring  being  illu- 
minated, while  the  northern  and  louthern  furface  receive  no 
light,  it  mufit  become  invifiblc,  and  can  be  feen  only  by  the 
inoft  powerful  telefcopes  as  a  fine  luminous  line.  On  the 
15th  of  June  next  Saturn  will  be  in  this  lituation  ;  and  as  this 
planet  employs  about  thirty  years  in  its  revolution  round  the 
fun,  this  phenomenon  takes  place  only  once  in  15  years. 
Other  phenomena,  however,  in  confequence  of  which  the 
ring  before  the  15th  of  June  will  alternately  disappear  and 
reappear,  are  connected  with  this  Hate  of  the  planet.  Thefe 
phenomena  arife  from  the  different  poll t ions  of  the  earth, 
which  in  the  courfe  of  its  revolution  is  at  one  time  above 
and  at  another  below  the  plane  of  the  ring;  fo  that  from 
tiie  ill  of  November  1802  to  October  1803  the  ring  will 
be  twice  invifible  and  twice  vilible;  fir  ft  the  fouthbrn  and 
then  the  northern,  then  the  fouthem  and  afterwards  the 
northern  furface  will  be  alternately  feen  from  the  earth 
within  the  courfe  of  ten  months.  For  determining  and  cal- 
culating thefe  phenomena  with  more  accuracy,  Lambert  in- 

'    From  Algcmcent  Kottjl  en  Lctti-Bodc,  No.  13,  for  1803. 
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"rented  a  very  ingenious  kind  of  projection,  a  reprefentatlon 
of  which  was  eiven  by  profeflbr  Bode,  of  Berlin,  in  his  Aitro- 
nomical  Almanac  for  1789,  in  which  year  thefe  phenomena 
took  place  in  the  fame  manner  as  they  will  do  in  1803  ;  and 
this  reprefentati.m  has  heen  repeated  in  the  fame  work  for  the 
prefent  year:  but  as  this  diagram,  in  my  opinion,  is  too  dif- 
ficult for  thofe  not  well  verfed  in  aftronomv,  I  flatter  mvfelf 
that  the  following  figure  will  render  the  phenomenon  eafier 
to  be  underitood  bv  amateurs;  though  Lambert's  method  is 
more  exact,  and  better  fuited  to  aftronomers. 

The  circle  (Plate  IV.  fig.  I.)  reprefents  the  earth's  orbit, 
and  exhibits  the  points  where  the  earth  is  placed  at  the  com- 
mencement of  each  month.  The  vernal  equinox  is  marked 
OT,  the  line  SZ  drawn  through  the  fun;  and  the  place  of 
Saturn  on  the  15th  of  June  is  the  direction  of  the  plane  of 
the  ring.  Saturn,  at  the  four  periods  announced,  is  in  the 
lines  drawn  parallel  to  SZ,  though  at  a  diftance  from  the 
fun  five  times  greater  than  is  here  reprefented  for  want  of 
room.  The  plane  of  the  paper  is  that  of  the  ecliptic,  with 
which  the  one-half  of  Saturn's  ring  makes  an  angle  of  31°. 

I  have  alreadv  cbfervcd  that  the  ring  twice  di (appears,  and 
then  twice  becomes  a<rain  vifible.  This  phenomenon  arifes 
partly  from  the  fituation  of  Saturn  in  regard  to  the  fun,  and 
partly  from  that  of  the  earth  ;  and  each  of  thefe  caufes  mud 
be  confidered  ieparattlv  to  have  a  clear  idea  of  thefe  pheno- 
mena. In  regard  to  the  firft,  it  is  evident  that  that  fide  only 
of  Saturn's  ring  which  is  turned  towards  the  fun  can  be  illu- 
minated; and  this  illumination  is  ftrongeft  when  the  planet 
is  in  20°  of  n  and  20"  of  f  .  the  whole  furface  of  the  ringr 
being  then  oppofite  to  the  fun.  Now  as  the  direction  of  the 
ring  is  always  the  fame,  that  is  to  fav,  parallel  to  itfelf, 
the  ravs  of  the  fun,  as  the  planet  approaches  to  203  of  iis> 
and  X,  muft  fall  more  obliquely  on  the  rintr,  by  which 
means  it  wdl  be  more  faintly  lighted,  and  at  the  fame  time 
appear  fmaller;  and  when  Saturn  has  attained  to  this  longi- 
tude, no  part  of  the  upper  furface,  but  merely  the  edo;e  of  the 
ring,  the  plane  of  which  paffes  through  the  fun,  will  be  illu- 
minated; fo  that  the  ring  will  then  have  the  appearance  of  a 
thin  luminous  line,  but  will  not  be  vifible  without  the  help 
of  good  glaflTes.  For  the  lalt  feveti  vears  the  ring  has  been 
obferved  to  decreafe  in  light  and  in  breadth;  and  this  de- 
creafe  will  continue  till  the  15th  of  June,  after  which  both 
will  ao-ain  increafe.  During  the  lalt  fifteen  years  the  fouthern 
lurface  of  the  ring  has  been  illuminated,  but  in  the  next  fif- 
teen the  northern  furface  alone  will  receive  the  ravs  of  the 
fun.  In  whatever  part  of  our  folar  fyftem  this  phenome- 
non 
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rod  be  viewed,  the  appearance  will  he  ihe  fame.  The  ring' 
till  the  151I1  of  June  will  continually  become  fmaller,  and  on 
that  day  will  be  convened  into  an  ahnoti  impercei  libit  line 
of  light.  The  difappearanee  then  of  Saturn's  ring  on  the 
15th  of  June,  or  rather  its  decreafe  till  that  p  riod  and  iis 
fublcqnent  increafe,  arilcs  aline  from  the  relative  petition  of 
Saturn  and  the  Inn.  As  to  the  other  caufes  of  dilappearance, 
which  are  the  confequence  of  Saturn's  pofition  in  regard  to 
the  earth,  we  mull  firft  keep  in  view  the  flow  motion  of 
Saturn  compared  to  that  of  the  earth,  as  this  planet  advances 
fcarcely  :2:  in  the  time  that  the  earth  performs  it-  revolu- 
tion around  the  fun.'  On  the  l^th  of  June,  at  which  time 
Saturn  will  be  in  20  of  X,  and  the  plane  of  the  ring  will 
pals  through  the  fim,  the  interiection  of  that  plane  with  the 
ecliptic,  or  the  line  ZS  in  the  figure,  paffes  through  the  mid- 
dle of  the  earth's  orbit.  During  the  lad  fifteen  years,  while 
Saturn  advanced  from  T  to  iijj.  this  line  of  the  plane  of  the 
ring  was  without,  and  above  the  earth's  orbit,  and  during 
that  period  the  fouthern  and  luminous  part  ot  the  ring  was 
always  vifible ;  hut  about  the  middle  of  December  1802  this 
line  approached  the  earth's  orbit,  and  on  the  13th  of  De- 
cember palled  through  it  exactly  in  the  point  where  the  earth 
then  was.  The  earth  being  then  in  the  plane  of  the  rintr, 
the  thieknefs  of  the  ring  only  could  In-  vifible  to  us;  and 
thus,  for  the  firft  time  in  fifteen  years,  dilappeared  on  the  13th 
of  December  jSo2.  On  the  other  hand,  as  the  earth  moved 
iti  ai'ihl  towards  Saturn, or  parallel  with  that  line,  while  Saturn 
advanced,  it  was  neceffarv  that  the  fouthern  furface  of  the 
tine;  hitherto  vifible  mould  become  invifible,  and  the  north- 
ern, which  was  not  illuminated,  being  turned  towards  the 
earth,  the  whole  ring  would  become  invifible.  But  as  the 
earth  proceeded  in  its  orbit  it  would  loon  reach  the  line  of 
the  plane,  and  on  the  7  ill  of  January  11803  would  again  pal's 
through  it.  At  that  period,  the  fouthern  furface  of  the  ring 
being  illuminated  by  the  fun  would  again  be  vifible  from  the 
earth  ;  but  as  the  earth  on  the  21ft  oi  June  mult  in  its  reso- 
lution be  again  on  the  other  hdc,  Saturn  in  his  comic  falling 
in  with  the  earth  in  the  plane  oi  the  intcikvtion  of  the  ring 
i\i\d  the  ecliptic,  will  again  pals  through  it  on  the  1  Sth  of 
Auguftj  at  which  time  the  ring  will  appear  once  more  as  a 
fine  ftripeof  light.  Alter  that  day  the  northern  furface  of 
the  rintr  will  be  vifible  from  the  earth,  and,  as  the  line  of  the 
plane  will  then  be  without  the  earth's  orbit,  will,  during  the 
next  fifteen  years,  remain  always  vifible. 

From   the   7jth  January  to  the  21  It  of  June,  the  fouthern 
furface  of  the  ring  being  illuminated,  the  ring  will  be  vifible; 

but 
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but  from  the  21ft  of  June  to  the  18th  of  Au^uft  no  part  of  it 
will  be  feen,  as  its  darkened  fide  during  that  period  will  be 
turned  towards  the  earth.  This  difappearance  and  reappear- 
ance of  Saturn's  ring  will  be  of  importance  to  afironomers,  as 
it  will  enable  them  10  determine  the  direction  of  the  plane  of 
the  ring,  aad  will  atford  a  curious  fpectaele  to  amateurs  who 
are  provided  with  good  telefcopes.  The  ring,  which  already 
appears  as  a  broad  itripe  of  light,  will  continually  become 
fmaller  till  the  15th  of  June;  after  which  time  it  will  difap- 
pear  till  the  15th  of  Auguft,  when  it  will  appear  as  a  fine 
itripe  of  light,  which  will  increafe  in  breadth  till  the  aper- 
ture between  it  and  the  planet  will  increafe  during  the  tint 
feven  years.  As  Saturn  till  the  month  of  June  lets  at  mid- 
night, the  decreafe  of  the  ring  may  always  be  obferved  ;  but 
when  hefets  earlier  it  will  be  poffible  to  fee  him  only  a  more 
time  in  Auguft,  as  he  will  be  loft  in  the  fun's  rays. 

Leydca, 
March  10,  1803. 


XL.  Mtntoir  on  the  Foffil  Caout-Cbouc,   or  Ela/lic  Bitumen 
of  Derbyjhire.     By  Faujas-Saint-Fond  *. 


A, 


.BOUT  twenty  years  ago  fotne  infulated  portions  of  a 
kind  of  blackifh  bitumen,  compreffible  and  even  elaftic,  which 
had  fome  fort  of  refemblance  to  old  leather,  were  found  in  the 
natural  fHfures  of  one  of  the  mines  of  Caftleton.  The  younc 
miners  having  fet  fire  to  fome  of  this  matter,  it  burnt  with  a 
bright  flame,  emitting  an  odour  which  did  not  appear  to  be 
difaereeable. 

At  that  period  mineralogy  was  not  fo  well  known  as  at 
prefent  in  England,  and  particularly  in  Derbvlhire:  no  one 
paid  attention  to  this  foffil,  or  endeavoured  to  afcertain  its 
nature. 

Twelve  years  after,  a  heaw  ftorm  of  rain  having  produced 
a  deep  ravine  on  the  fide  of  one  of  the  hills  which  furround 
the  village  of  Caftleton,  a  fimilar  kind  of  bitumen  was  found 
between  the  foflil  ftrata  of  argillaceous  fchiit  which  exilts  at 
the  bottom  of  that  hill. 

More  care  was  then  taken  to  colleft  this  matter,  fome  of 
which  was  fent  to  Derby,  Edinburgh,  and  London  ;  and  fo 
great  a  relation  was  found  between  it  and  the  caout-cbouc, 
known  under  the  vulgar  name  of  elajlic  gum,  that  mineralo- 
gists did  not  hefitate  To  confider  it  as  the  fame  as  that  brought 

*  From  Journal  du  Mufeum  Saiioial,  Nc.  4. 
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from  Guiana  and  Peru.     Thisopirrion  was  foon  confirmed  Ijv 
Chemical  anaryfis;  aiul  this  fingularfoflil  was  the  more  fought 

.  and  contiucreu  as  a  curious  object  of  natural  hiltorv,  as 
ii  was  more  rare  ;  and  as  it  was  thought  an  aflonifhing  eir- 
rumfiance,  that  a  fubftance  which  ditlils  from  exotic  trees 
which  grdw  only  in  the  torrid  zone  fhonld  he  found  bctw<  •  n 
ftrata  of  argillaceous  fchift  in  the  bofom  ol  the  mountains  in 
the  northern  part  ol  England. 

Lamethterie  mentioned  this  dilcoverv  in  the  Journal  de 
Pb\/.'cji/r-,  without  giving  any  details  refpecting  the  place 
where  it  was  found  :  he  only  infilled  on  the  analogy  be- 
tween this  follil  bitumen  and  the  caout-chouc. 

At  that  period  fome  varied  fragments  of  this  fubftance 
were  fent  to  me,  together  with  the  matrices  in  which  they 
had  been  found  ;  and  as  i  was  acquainted  with  the  places 
and  the  mountain  where  the  dilcovery  had  been  made,  I 
mentioned  this  important  fact  every  year  in  my  geological 
lectures  at  the  Mufaeum,  when  1  treated  of  the  exotic  wood 
and  plants  found  in  a  foffil  ftate  in  countries  absolutely  oppo- 
fite  to  thole  where  thfcfe  plants  and  trees  grow  at  prefent:  but 
1  publiilied  nothing  on  the  fubject,  as  has  been  obferved  by 
]Vlr.  Mawe,  proprietor  of  the  principal  mines  ot  i'parry  fluor 
ol  the  neighbourhood  of  Caitlclon,  and  author  of  The  Mtne- 
rdlogy  oJ-^Dcrbyjhire,  lately  publilhed  ;  a  work  which  will 
be  exceedingly  ufeful  to  naturalilis  who  intend  to  vifit  that 
touniv,  fo  abundant  in  a  variety  of  mineral  productions*. 

Air.  Mawe,  when  Salt  at  Paris,  brought  me  fome  very  re- 
markable fpecimens  which  were  wanting  in  my  collection  ot 
follil  caout-chouc;  and  it  is  mv  duty  to  acknowledge  here  my 
gratitude  to  him.  Tie  was  fo  kind  as  to  give  me  alio  fome 
information  on  this  fubject;  and  he  lb  owed  me.  at  the  fame 
time  a  piece  of  foflil  caout-chouc,  difcovercd  not  long  ago, 
coniiitinir  of  an  oblong  mals  two  feet  and  a  half  in  circum- 
ference and  two  inches  and  a  half  in  thicknefs,  weighing 
about  three  pounds.  It  is  loft,  exceedingly  compreihble, 
and  of  a  black  and  iomewhat  olive  colour;  lolid,  hard,  and 
ihininir  fragments  of  a  bitumen  nearly  funilar  are  enveloped 
bv,  and  adhere  as  it  were  to,  the  clattic  mals,  both  in  the. 
infide  and  on  the  exterior  fares.  They  are  not  larger  than  a 
common  almond  ;  fome  of  them  are  black  like  jet,  other-  oi 
a  brown  liver  colour.  They  may  be  eatily  detached  lrom 
the  compredibie  caout-chouc  where  thefe  bard  fragments  arc- 
not  abundant. 

*  "the  Mini  r-.'nnv  rf  D-  ibvO;i;  c,  tflth  a  Defcription  cf  r'c  mod  in.ttr- 
tiling  Mints  in  ttu  nd  VValcb.  By  John 
Ma.we.  London 'i  So  i;  Iv'd.  one  voltfitl^  \Vith  p 

Mr. 
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Mr.  Mawe  ha?  made  known  in  hie  Mineralogy  of  Derby- 
fhire  the  principal  varieties  of  the  follil  caout-choue ;  hut  as 
be  has  attended  rather  to  thofe  felect  fpeeimen?  titrcti  for  or- 
namenting-collections,  than  to  a  fvftematicdeicription  of  thefe 
pieoes  as  well  as  of  the  matrices  which  accompany  them, 
and  as  he  thought  it  of  no  ui'c  in  his  pian  10  enter  into  details 
refjucting  the  nature  and  depth  of  the  places  where  the  foffil 
caout-chouc  is  found,  I  fhall  fupplv  the  deficiency  in  this 
part,  which  is  fq  intimately  connected  with  geology. 

In  order  to  give  a  topographical  idea  of  the  place,  I  (hall 
obferve,  that  in  going  from  Derhv  to  Caftleton  you  are 
obliged  to  afcend  a  pretty  rapid  acclivity  to  a  large  plain  in 
the  form  of  a  mountain,  which  extends  for  feveral  league-  :n 
every  direction.  Ail  this  elevated,  rugged,  and  rocky  diftri& 
is  known  by  the  name  of  High  Peak.  It  is  in  general  cal- 
careous, and  even  abundant  in  fhclls,  except  fome  argil- 
laceous ftrata,  and  particularly  feveral  veins  of  trapp  which 
interfeel  tranfverfely  the  calcareous  ftrata,  or  which,  difpofed 
fometimes  in  banks,  proceed  nearly  parallel  with  beds  of 
limeftone.  I  fhall  fay  nothing  of  the  veins  of  lead  ore,  of 
the  beautiful  crvftals  of  fparrv  fluor,  of  the  calamine  and 
other  minerals  found  in  this  diftrict.  For  an  account  of 
thefe  I  fhall  refer  to  the  Defcription  of  Derbyshire,  White- 
hurft  on  the  Formation  of  the  Earth  *,  and  Ferber's  Or 
graphia  of  Derbyfhire  f,  or  that  which  I  gave  myfelf  of  the 
environs  of  Buxton  and  of  Caftleton  in  my  Tour  through 
England  and  Derbyshire  £. 

Caftleton   is  not  feen  till  y°ii  are,   as  I  may  fay,  above 
it,  and  till  you  arrive   at  the  edge  of  a  rapid  and  ftee) 
clivity,  which  interfeels,  in  an  abrupt  and  fudden  m: 
this  part  of  the  mountain  furrouncling  the  bafon,  at  liie  uot- 
tom  of  which  the  imall  village  in  que  (lion  is  fituated  as  in 
the  middle  of  a  funnel. 

The  revolution  which  divided  this  mountain,  by  tearing 
afunder  its  fides,  arofe,  no  doubt,,  from  one  of  thole  •. 
natural  events  fimilar  traces  of  which  are  to  be  found  even 
in  the  High  Alps;  but  here  this  terrible  commotion,  by 
opening  the  bofom  of  the  earth,  has  uncovered  feveral  mi- 
neral riches  which  without  this  accidental  ciicumttance 
would  never  have  been  known. 

*  Inquiry  into  the  Original  State  sad  Formation  of  the  Earth,  &c.  by 
John  Whitehurft.  London,  ., 

t  ElTay  on  the  Orvc  Derbyshire,  by  Mr.  Ferber,  tranfiated 

from  the  German. 

%  Voyage  en  Angleterre,  en  Ecoffe  et  Hebrides,  &c.  i  vols. 

Svo.  avec  6g. 

Q^a  One 
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One  of  the  precipices  of  this  mountain  is  known  by  the 
name  of  Hay  ClilT:  it  is  calcareous,  and  contains  (hells  and 
other  marine  productions  in  a  (late  of  petrification.  The 
olher  is  called  Man-Tor :  it  is  alfo  calcareous,  and  towards 
the  foot  there  are  fome  galleries  of  a  mine,  on  a  vein  which 
terminates  near  the  furface,  and  of  which  the  matrix  is  a 
milky  calcareous  fpar  containing  large-grained  galena,  but  in 
fmali  quantitv.  There  are  found  alio  towards  the  bottom  of 
the  lame  precipice,  as  well  as  in  fome  other  parts,  fiffile  ftrata 
ot  argillaceous  fchift,  very  often  marly,  which  imbibe  water 
in  the  time  of  rain,  fplit,  and  occafion  the  folic!  and  ftony 
maffes  which  reft  above  them  to  crumble  down*. 

Some  of  the  fchiitous  ftrata  in  queftion  have  a  certain 
hardnefs ;  but  all  in  general  have  a  character  of  alluvion  which 
an  experienced  eye  cannot  miftake,  and  yet  their  formation  is 
of  the  higheft  antiquity.  It  is  at  a  depth  which,  without  fear 
6f  being  deceived,  may  be  eftimated  at  lead,  at  four  hundred 
and  fifty  feet  below  the  upper  ftratum,  that  the  foflil  caout- 
chouc has  been  found,  and  particularly  the  large  fragment 
in  the  poffeffion  of  Mr.  Mawe.  In  general  it  is  in  fmall  ca- 
vities, in  a  kind  of  nefis  between  the  hffile  ftrata,  that  this  bi- 
tuminous matter  is  contained;  and  as  in  this  ftate  it  is  fhel- 
tered  from  the  action  of  the  air,  it  needs  excite  no  furprile 
that  it  fhould  have  experienced  only  very  little  alteration,  and 
that  its  nature  is  not  changed. 

In  the  laft  place,  one  of  the  cavities,  twenty-two  inches  in 
length  and  five  inches  in  height,  contained  a  great  deal  of 
caout-chouc.  Bv  thefe  means  verv  fine  fpecimens  of  it  may 
be  obtained  for  collections,  at  a  verv  moderate  price;  and  it 
is  to  Mr.  Mawe  that  we  are  indebted  for  this  obligation. 
This  gentleman,  who  with  his  father-in-law  Mr.  Brawn  pof- 
fefles  a  large  manufactory  of  fparry  fiuor,  of  which  they  make 
elegant  vales  and  other  ornaments,  carries  on  trade  in  a  very 
honourable  manner  with  the  minerals  of  Scotland,  Derby- 
fhire  and  other  parts  of  England,  a  depot  of  which  he  pro- 
poles  to  eftablifli  at  Paris,  which  mult,  no  doubt,  be  of  ad- 
vantage to  the  progrefs  of  mineralogy. 

I  divide  the  foffil  caout-chouc  of  Derbyfhire  into  elaftic  or 
compreffible  bitumen,  and  folid,  hard,  and  brittle  bitumen. 

*  "  The  earth  and  ftones  which  crumble  down  from  this  mountain," 
fays  Ferber,  who  vifued  thefe  places  levcral  years  before  I  did,  "  form  ia 
feveral  places  fmall  hills,  the  fizc  of  which  daily  increafes,  and  which  the 
people  coniidcr  as  one  of  the  ieven  wonders  of  the  Peak.'—  Effai  d Orjc- 
tograpbic  du  Derby/hire }  par  Ferber,  Trad.  Fraxcoijir,  p.  21. 
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Section  I. 

Co?npreJJible  Bitumen. 

Variety  I.  Elaftic  bitumen  of  a  blaekifh  brown  and  fome- 
what  olive  colour,  (oft,  exceedingly  comprefiible,  umStuous 
and  fomewhat  fat,  of  a  flightlv  aromatic  fmell,  but  having 
a  little  of  the  infipid  odour  of  natural  caout-chouc;  inflam- 
mable, and  burning  with  a  bright  brilliant  flame,  leaving  a 
black  oilv  refiduum  which  does  not  become  dry.  The  frag- 
ments of  this  variety  are  fometimes  an  inch  and  a  half  in 
thicknefs  and  four  inches  in  breadth.  They  are  the  largett 
except  the  fragment  in  poffeffion  of  Mr.  Mawe,  which  is 
confiderablv  larger. 

Variety  II.  Foffil  caout-chouc,  fplit  and  cracked  in  the 
whole  exterior  furface,  which  was  in  contact  with  the  matrix 
from  which  it  has  been  detached.  It  is  dry  in  that  part,  but 
neverthelefs  compreflible ;  black  on  the  furface  expofed  to 
the  contact  of  the  air;  but  remarkable  in  this  refpeel,  that 
when  a  lamina  of  about  a  line  in  thicknefs  is  cut  from  this 
caout-chouc  with  a  very  fharp  knife,  it  appears  in  the  infide 
of  a  yellowifli  white  colour  :  when  cut  in  a  very  thick  part, 
where  the  a6tion  of  the  air  has  not  been  able  to  render  it 
black,  like  certain  balls  of  the  elaftic  gum  brought  fometimes 
from  Para,  it  has  the  fame  appearance  as  the  ufual  caout- 
chouc. Another  circumftance  worthy  of  attention  is,  that 
in  the  part  recently  cut  a  kind  of  acid  matter  is  obferved  to 
ooze  out,  which  is  not  of  a  difagreeable  tafte,  and  which  ap- 
pears to  be  of  the  nature  of  the  pyrolignic  acid.  This  caout- 
chouc is  pellucid  on  the  edges,  and  almoft  of  a  hyacinth  red 
colour. 

Scarcely  has  the  air  exercifed  its  acYion  on  the  part  re- 
cently cut,  which  is  white,  when  it  aflumes  a  flight  reddifh 
tint,  which  daily  becomes  darker,  and  acquires  a  dark  maho- 
gany and  then  a  blaekifh  brown  colour;  at  length,  at  the  end 
of  a  month,  if  expofed  to  the  air,  it  becomes  of  a  deep  black. 

Variety  III.  The  fame  caout-chouc  as  the  preceding,  but 
of  a  fomewhat  tinner  texture  and  a  ligneous  appearance. 
When  viewed  with  a  magnifying  glafs,  it  is  obferved  that  the 
fibrous  undulations  feen  in  this  variety  are  merely  the  effect 
of  the  milky  fubftance  which  flowed  from  the  tree  more  or 
lefs  flowly  or  at  different  times,  and  which  did  not  acquire 
confidence  till  it  had  loft  the  mucilaginous  water  which  held 
the  matter  of  caout-chouc  fulpended  or  in  folution.  I  par- 
ticularly mention  this  facl,  to  fliow  that  this  variety  has  no 
real  relation  to  the  wood  of  the  tree  which  produced  at  thai 
period  the  elaftic  bitumen. 

Q^3  Variety 
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Variety  IV '.  Foffil  caout-chouc,  cQmprefliblc,  and  havii 
relation  to  the  fir  ft  variety,  but  of  a  d  lour,  adh 

to  gray  calcareous  fpar  mixed  with  fomc  grains  of  galena. 

\r.  Caout-chouc  of  a  liver  brown  colour,  much 
nctuous  to  the  touch  than  the  firft  variety,  but  1 
preffiblc,  and  having  the  aipeot  of  the  real  natural  elaftic 
gum  ;  and  the  more  remarkable,  as  it  is  found  to  become 
lolid,  as  we  may  fay,  in  fome  pake,  where  it  acquires  a  much 
greater  hardneK  and  even  becomes  brittle,  and  acquit 
vitreous  fplendour.     This  .1  change  is  fo  ftrikihg, 

we  cannot  confider  this  hard  bitumen,  which  in  the  \>. 
fpecimen  is  of  a  yellowiih  colour,  as  a  hard  bituminous  matter 
accidentally  enveloped  by  caout-chouc. 

Section  II. 

Solid  and  Brittle  Foffil  Caout-  Clone. 

No.  VI.  .Black  folid  caout-chouc,  hard  and  brittle  like  jet, 
exceedingly  brilliant  on  its  fracture,  which  is  conchoid,  and 
fometimes  finely  marked  with  ftriae  difpofed  in  the  form  of 
rays,  proceeding  from  the  point  of  fracture,  and  expanding  in 
the  manner  of  a  fan;  eleftric  by  friction,  opake  throughout 
the  whole  mafs,  but  pellucid  at  the  edges,  and  particularly 
when  viewed  in  aflrong  light:  its  colour  is  then  a  red,  ahnoft 
as  bright  and  agreeable  as  that  of  the  hyacinth,  and  analogous 
to  the  colour  obferved  on  the  cdires  of  the  elaftic  caout-chouc 
of  the  fecond  variety,  feen  in  the  light  which  feems  to  an- 
nounce their  identity. 

No.  VII.  Another  variety  of  hard  caout-chouc,  fimilar  to 
that  of  No.  VI.  in  hardnefs  and  fplendour,  but  which  is  of 
a  liver  brown  colour.  It  is  entirely  pellucid  by  the  light  of 
a  lamp  even  throughout  its  whole  fubftance,  though  opake 
in  common  day-light,  and  its  colour  is  then  fimilar  to  that 
of  the  hyacinth. 

No.  MIL  The  fame  variety  as  the  above,  but  of  a  paler 
liver  colour.  It  has  befides  the  fame  characters  and  the 
fame  properties  as  the  other  hard  and  brittle  kinds  of  caout- 
chouc; but  it  is  remarkable  for  dill  adhering  to  its  matrix, 
confiding  of  lemi-tranfparent  milky  calcareous  fpar,  with  thick 
brilliant  lamina?  ot  galena.  The  caout-chouc  here  not  only 
adheres  to  the  calcareous  fpar  but  to  fulphurated  lead,  and  is 
intimately  mixed  with  both. 

.  we,  in  his  Mineralogy  of  Derbyfhire,  mentions 
the  following  very  curious  facl : — ."  A  variety,  the  only  one 
I  poUefs  of  the  kind,  is  elaftic  bitumen  in  a  petrified  marine 
{hell  inclofed  in  the  rock  3"  alfo  "  another  fpecimen  no  lefs 

rare 
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rare  is  obfcure  caout-chouc,  but  tranfparent  in  the  light,  in- 
clofed  in  cryftallized  fluor."  Foffil  caout-chouc,  according 
to  Mr.  Mawe,  is  found  a!fo  in  fulphated  barytes. 

If  it  be  confidered  that  trees  and  other  bich 

produce  natural  caout-chouc  in  fuch  abundance  that  the 
matter  can  flow  down  and  accumulate  at  the  root  of  them 
when  the  wind  or  anv  other  accident  lacerates  the  bark  or 
breaks  the  branches,  are  all  exotic,  it  will  be  allowed  that  this 
is  a  curious  geological  faiSt,  which  coincides  with  that  of  foffil 
amber,  which  has  been  found,  and  is  ftill  found,  in  fome  coal 
mines,  and  in  turf  foil  of  an  antique  origin,  and  which  dilitrs 
from  that  formed  in  the  common  turf  moffee.  We  are  not 
yet  acquainted  with  anv  vegetable  productions  which  furnifh 
caout-chouc  in  abundance,  but  the  following  : 

1  ft,  The  vetbea,  a  fpecies  of  apocinea,  which  grows  in  Ma- 
da<rafcar,  and  of  which  Lamarc  has  given  a  figure  in  his  11- 
luJrrat:ons  de  Botamque. 

2d,  The  urceola  ela/iica  of  Sumatra  and  of  Pulio-Pinang, 
difcovered  bv  Mr.  Howifon,  an  Engh'h  furgeon  at  Pullo-Pi- 
nang,  and  defcribed   in  the  fifth  volume  of  the  Ajlui'c  Re- 
searches by  Dr.  Roxburgh  *.     This  plant  is  of  the  family  of 
the  apocineae. 

3d,  The  bevea  Guianenjis,   defcribed  and  exhibited  in   a 
figure  by  Aublet  in  his  Plantes  de  la  Guiane,  is  a  large  tree 
of  the  family  of  the  euphorbia.     It  riles  to  the  height  of 
more  than  fortv  feet;   its  trunk  is  fornetimes  above  two  feet 
in  diameter;  and  the  natives  of  Para  make  bottles,  boor.-,  and 
other  articles  of  the  caout-chouc  which  diiuls  from  it.     It  is 
the  fame  as  that  mentioned  bv  INI.  de  la  Conchmine  hi   the 
Memoirs  of  the  Academv  of  Sciences  for  1736,  which 
alfo  in  the  province  of  Efmeraida,  in  Peru,  wh 
Indians  call  caout-cbouc,  and  of  which  thev  nuke  boftles  by 
means  of  earthen  mouids :  they  ufe  it  alfo  for  torches  I 
them  light. 

4th,  The  artocarpus  integrifolia  of  South  America,  a 
which  approaches  near  10  the  mulberry  and  fig-tree. 

5th,  The  Jicus  rd'igiofa. 

6  th,  The  Jicus  hid  tea. 

7th,  The  bippomane  biglandulofa  (manchineal  tree). 

8th,  The  cecropia  peitata:  the  two  laft  among  the  eu- 
phorbia produce  alfo  a  miiky  juice  analogous  to  the  caout- 
chouc, 

*  See  Philofophical  Magazine,  vol.  vi. 
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XLI.  A  general  View  of  the  Coal  Mines  worked  in  France, 
of  their  different  Producls,  and  the  Means  of  circul  ting 
them.  By  C.  LbFEBVRE,  Member  of  the  Council  of 
Mines,  $J  the  Pbilomatic  Soiielj,  &tc.  &c. 

[Ccntinucil  from  p.  164] 

Department  of  La  Cote  d'Or. 

OOME  indications  of  coal  have  been  announced  here,  and 
particularly  in  the  communes  of  Arclnc,  Turcey,  Montbard, 
and  Chevauney.  They  deferve  to  be  examined  ;  and  Cham- 
peaux,  engineer  of  mines,  now  employed  in  that  dihYiot, 
will  no  doubt  give  fome  accurate  information  on  the  iub- 
ject :  but  hitherto  no  coal  mines  have  been  worked  in  this 
department ;  it  can  receive  its  coals  from  J31anzi  by  the  canal 
of  Charollois,  and  by  going  up  the  Saone  as  far  as  Saint- 
Jean-de-L6ne,  where  the  canal  of  Burgundy  begins. 

Department  of  the  Cotes-du-Nord. 

No  coals  have  yet  been  found  in  this  department.  Indi- 
cations of  coal  have  been  announced  near  Lannion  and 
Quimper-Gaezence,  in  the  neighbourhood  of  Pontrieux  ; 
hut  no  attention  has  been  paid  to  them.  It  is  fupplied  there- 
fore only  by  means  of  its  fea-ports,  which  may  receive  the 
coal  brought  from  the  mines  of  Litry,  in  the  Calvados,  and 
thofe  which  abound  in  the  northern  departments,  which 
mav  be  conveyed  by  land  to  the  canals  which  terminate  at 
the  fea. 

Department  of  La  Creufe. 

Several  coal  mines  (14)  are  worked  in  this  country,  which 
is  -ft il  1  little  known  in  a  mineralogical  point  of  view,  and 
which  appears  worthy  of  being  carefully  examined.  The 
communes  where  coal  mines  in  a  Itate  of  working  are  found, 
are  thole  of  Couchezotte,  Bolmoraud,  Vavory,  St.  Palais, 
and  Fautmazuras. 

Though  their  production,  according  to  the  information 
obtained  by  the  Council  of  Mines,  is  eftimated  in  general  at 
326,000  mvriagrammes,  it  certainly  exceeds  that  quantity, 
becaufe  feveral  of  the  mines  have  not  \et  been  worked  with 
proper  activity.  The  mean  price  of  the  coals  at  the  pit  is 
io  cents  per  myriagramme. 

Thefe  mines  are  not  much  worked,  becaufe  there  are  very 
few  means  of  confumption. 

If  the  Creufe,  which  is  faid  to  be  navigable  as  far  as 
Gueret,  could  be  rendered  navigable  for  boats  to  Ahun,  it 

would 
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would  open  a  very  ufeful  circulation  fcjr  the  coals  of  the  mines 
in  the  neighbourhood  of  that  commune,  and  would  facilitate 
the  tranfportation  of  ihem  as  far  a.s  the  Vienne,  to  which  it 
joins  in  the  department  of  Indre-  et-Loire.  Thefe  mines, 
then,  would  fupply  in  part  the  confumption  of  the  depart- 
ment of  Indre. 

On  the  other  hand,  if  it  were  poffible  to  render  the  Thi- 
rion,  which  panes  Bourganeuf,  navigable  from  that  town  to 
its  junction  with  the  Vienne  above  Limoges,  and  to  eniure 
the  navigation  of  the  Vienne  from  Limoges  to  Chatdleraux, 
where  it  begins  to  bear  boats,  an  extenfive  confumption  would 
be  opened  for  the  coals  which  are  on  the  north  and  fouth  of 
Bourganeuf,  and  make  this  fuel  circulate  in  the  departments 
of  La  Haute-Vienne  and  of  La  Vienne.  This  circulation 
would  be  exceedingly  ufeful,  and  increafe  manufactories  and 
induftry. 

Department  of  La  Dj'le.  • 

This  department  poffefTes  no  coal  mines ;  but  it  borders 
on  that  of  Jemappes,  the  numerous  mines  of  which  fupply 
more  coals  than  it  has  occaiion  for.  It  is  of  importance, 
therefore,  that  this  fuel,  the  ufe  of  which  is  general  in  that 
country,  may  be  obtained  at  a  price  fuited  to  the  different 
places  where  it  is  con  fumed  ;  and  that  the  roads  be  repaired 
and  carefully  maintained  in  a  proper  Hate.  Without  this 
attention,  the  dearnefs  of  carriage  would  throw  the  inhabi- 
tants of  La  Dyle  into  a  deplorable  ftate  of  dittrefs  in  regard 
to  fuel,  and  produce  a  hurtful  ftagnation  in  the  mines  of  the 
department  of  Jemappes. 

Department  of  La  DorJogne. 

The  cantons  of  Cranfac  and  Teraffon  (15)  afford  collec- 
tions and  ftrata  of  coals  of  a  good  quality  and  exceedingly 
rich.  Thefe  mines  would  be  an  object  worthy  beino"  worked 
with  activity,  if  the  navigation  of  the  Vefere  were  rendered 
more  certain,  and  eafier. 

At  prefent  they  are  worked  only  at  the  furface  by  fome 
proprietors  of  land,  and  fupply  only  the  local  confumption. 
The  product  of  thefe  coal  mines  is  not  known  ;  but  it  is  cer- 
tain that  the  working  of  them  would  be  eafy,  and  that  they 
are  capable  of  affording  great  relources  for  a  lono  time. 

Department  of  Doubs. 

Several  indications  of  coals  have  been  announced  in  this 
department  (j6).  Researches  even  have  been  made  indif- 
ferent parts,  but  hitherto  no  coals  have  been  dug  up. 

According 
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According  lo  the  general  meafures  which  have  been  taken 
by  tin  government,  this  department  isone  of  thofe  where  an 
engineer  of  mines  will  be  employed;  and  we  have  reafon  to 
hope  that  refearches*will  be  made,  and  followed  with  I. 

-ry  conl..  •  nal's  of  foffil   bituminous  wood   has 

id-Denis,  in  the  neighbourhood  of 

Oman?,  in  the  commune  of  Flanchebouche.    This  fubftance 

1  >t  entirely  the  lame  qualities  as  coals;  but  in  the  hate 

ich  it  is  found  at  Grand-Denis  it  may  be  advantage  - 
(  employed  tor  feveral  purpofes,  and  particularly  under 

boilers.      The  managers  of  the  lalt-s  10  have  cau fed 

trials  to  be  made  with  it,  are  soing  to  employ  it  for  evapo- 
rating the  water  of  the  fah-work  of  Montmorot.  This  will 
produce  a  great  faving  in  the  wood  employed  in  that  manu- 
factory. 

Department  of  La  Drome. 

The  difcovery  of  coal  mines  in  this  department  (17)  has 
often  been  announced  ;  but,  according  to  the  reports  of  the 
engineers  of  mines  who  have  vi filed  them,  it  appears  that 
theie  indications  were  nothing  elfe  than  bituminous  foffil 
wood,  which  is  frequently  found  in  ftrata  of  fand,  and  parti- 
cularly in  the  environs  of  Crelt  in  the  diftricT.  of  that  name, 
and  in  the  territory  of  feveral  communes  in  the  environs  of 
Kions. 

This  foffil  wood  has  been  dug  up,  and  particularly  at  Creft; 
and  though  it  cannot  be  applied  to  the  fame  purpofes  as 
coal-,  it  is  hill  ufeful  in  thefe  countries  in  the  manufactories 
for  I  pinning  filk. 

The  department  of  La  Drome  may  receive  abundance  of 
coals,  at  leait  for  fupplying  the  communes  which  lie  near  to 
the  banks  of  the  Rhone,  as  thole  of  the  departments  of  Ar- 
deche  and  La  Loire  can  be  conveyed  to  them  on  that  river. 

Department  of  the  Scheldt, 

The  mines  of  the  departments  of  the  North  and  of  Je- 
mappes  furnifh  abundance  of  coals  to  the  inhabitants  of  this 
department,  in  which  no  coal  mines  arc  worked. 

Department  of  Dure. 

In  this  department  no  coal  mines  arc  known.  It  cannot 
procure  this  fuel  but  by  going  clown  the  Seine  to  its  mouth, 
or  unlefs  fome  arrive  by  lea  at  fTonfleur.  This  port  may  be 
fupplied  from  the  coal  mines  of  [iitry,  in  Calvados,  or  from 
thofe  of  the  departments  of  the  North. 

Depart  1 . 
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Department  of  Dure  ■  el-  'Loire. 

As  this  department,  like  the  preceding,  has  no  mines  in  a 
ftate  of  being  worked,  it  can  procure  no  coals  but  thofe  con- 
veyed down  the  Loire  as  far  as  Orleans,  which  fupply  its 
lout hern  part,  and  thofe  circulated  on  the  Seine,  which  fup- 
ply the  northern.  But  the  land  carriage  there  muft  render 
this  fuel  very  dear. 

Department  of  F'tii'ijlcrre. 

There  are  no  coal  mines  in  this  department  (iS)  which 
can  he  considered  in  a  ftate  of  productive  working :  however, 
in  confequence  of  old  indications,  fome  refearches  have  been 
within  thefe  few  years  refUmed  in  the  neighbourhood  of 
Quimper. 

Thefe  refearches  have  afforded  fome  hopes.  Small  veins 
of  coal  have  even  been  found  ;  and  as  a  mine  of  this  kind 
would  be  of  great  importance  to  the  port  of  Breft  and  the 
other  fea  ports  and  arfenals  of  this  department,  the  minifter 
of  the  marine  has  carded  thefe  refearches  to  he  continued 
near  Quimper  with  great  activity,  according  to  plans  approved 
by  the  Council  of  Mines. 

Several  other  indications  have  heen  announced  at  Cleden 
and  at  the  bottom  of  the  Bay  of  Dinan.  C.  Berth  had  given 
in  the  year  6  fome  information  in  regard  to  this  diftriet ;  in 
confequence  of  which  he  was  allowed  to  continue  the  re- 
fearches he  had  begun,  and  to  put  himfelf  in  a  condition  to 
obtain  a  grant  when  his  difcoverv  fhould  be  fully  eftablifhed. 
C.  Berth  fet  out  for  Egypt,  and  it  does  not  appear  that  at- 
tention has  fince  been  paid  to  his  labours:  a  coal  mine  in 
this  point  would  be  of  the  more  importance,  as  it  would  be 
within  reach  of  the  harbour  of  Breft. 

Department  of  Forets. 

No  coal  mines  are  worked  in  this  department,  which  may 
receive  in  the  fouthern  part  the  product  of  the  abundant 
mines  in  the  environs  of  Saarbruck,  and  the  coals  which  may 
be  conveyed  on  the  Mofelle. 

Department  of  Gard. 

This  is  one  of  the  departments  of  the  foutri  of  France  (19) 
where  this  kind  of  fuel  is  mod  abundant.  On'  the  north  of 
Alais  the  mines  of  Cendras,  of  Portes,  of  the  Foreft  of  Ahi- 
lon,  La  Grand-Combe,  and  Pradel,  furnifh  about  2j2co_,ooo 
myriagrammes  of  coals  per  annum. 

The 
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The  coal  mines  of  Bancs,  ftobillac,  Mcranes,  Samt-Jean- 
de-Valerifque,  fumifh  at  lead  900,000  myriagrammes. 

Several  ftrata  of  coal  are  ('(ill  worked  in  the  environs  of 
Pont-Saint-Efprit,  and  towards  Laudun  ;  but  it  is  inferior  in 
quality  to  the  before-mentioned.  This  is  the  more  unfortu- 
nate, as  the  fituation  of  thefe  mines  on  the  banks  of  the 
Rhone  would  render  them  of  great  importance  on  account 
of  the  facility  with  ivhich  they  could  be  tranfported. 

If  the  coal  mines  in  the  environs  of  Alais  poiTeflcd  the 
fame  advantages  in  regard  to  tranfportation,  the  quantity  dug 
up  might  be  increafed  to  ten  times  the  prefent  quantity,  with- 
out any  fear  of  the  mines  being  exhaufted  in  many  years. 
But  they  cannot  be  exported  from  the  country,  in  confequence 
of  the  dearnefs  of  carriage. 

The  mean  price  of  the  large  coals  at  thefe  mines  is  7  cents 
per  myriagramme,  and  that  of  the  fmall  coals  from  4  to  5 
cents. 

It  appears  that  a  canal  is  now  eon(lru6ling  from  Nimes  to 
Saint-Gilles.  The  mineral  riches  and  abundant  refoufces  in 
fuel,  which  the  mines  in  the  neighbourhood  of  Alais  would 
furnifh  for  ages,  are  of  fo  much  importance,  that  a  commu- 
nication ought  to  be  opened  with  that  country  by  means  of 
a  counter-canal  to  fupply  the  place  of  the  bed  of  the  Gardon, 
which  is  not  navigable. 

In  this  department  there  are  alfo  fome  ftrata  of  coal  worked 
in  the  environs  of  the  commune  of  Vigan.  At  prefent  the 
working  is  not  carried  on  with  much  acTivity  \  fome  of  the 
pits  have  even  been  abandoned  in  confequence  of  law-fuits, 
which  are  on  the  point  of  being  decided. 

The  common  amount  of  the  product  of  this  canton  may 
be  eftimated  at  leaft  at  200,0:0  myriagrammes. 

Thefe  mines  cannot  find  much  conlumption  except  bv  the 
Herault :  but  this  river  is  not  navigable  in  the  neighbour- 
hood of  Vigan. 

Department  of  ha  Haute-  Garonne. 

In  this  department  there  are  no  coal  mines  worked.  Some 
foundings  have  been  made  in  the  environs  of  Touloufe,  in 
confequence  of  fome  fuppofed  indications.  Thefe  foundings 
have  not  confirmed  the  hopes  which  had  been  conceived. 

Foflil  wood  in  the  ftate  of  very  fine  jet  has  been  found  in 
the  Forefl  of  Montbrun  towards  Montefquieu  and  Kieux. 
Specimens  of  it  may  be  feen  in  the  collection  of  the  Council 
of  Mines. 

The  department  of  La  Haute-Garonne  may  be  fnpplicd 

with 
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vlth  coals  in  the  eaftern  part  by  the  mines  of  Carmeaux,  in 
the  department  of  Tarn.  The  products  of  thefe  mines  are 
embarked  on  the  Tarn,  and  enter  with  that  river  into  the 
northern  part  of  the  department  of  La  Haute-Garcnne.  But 
the  difficulties  which  occur  in  the  navigation  of  the  Tarn 
greatly  increafe  the  price  of  the  coals  of  Carmeaux.  This 
inconvenience  might  be  removed  without  much  expenfe.  We 
miift  therefore  hope  that  meafures  will  be  purfued  to  remove 
thefe  obftacles,  which  are  equally  prejudicial  to  indufiry,  to 
commerce,  and  to  all  the  confumers  of  thefe  departments. 
The  coals  deftined  for  Touloufe  and  the  fouthern  part  of  the 
department  are  depofited  at  Port  Saint-Sulpice,  from  which 
they  are  tranfported  by  land  carriage. 

Department  of  Gers. 

This  department,  in  which  no  coal  mines  are  known,  can 
obtain  this  fuel  onlv  by  land  carriage  from  the  entrepots  of 
Touloufe,  or  from  fome  of  the  ports  of  La  Garonne  in  its 
northern  part. 

Department  of  La  Gironde. 

Collections  of  bituminous  foffil  wood  depofited  in  flrata  of 
fand  have  been  difcovered  in  feveral  places  in  the  neighbour- 
hood of  Bourdeaux.  As  this  foffil  wood  feems  to  be  difperled 
in  great  abundance,  it  would  be  of  advantage  to  purfue  the 
researches  which  have  been  made,  with  more  conftancv  than 
has  hitherto  been  the  cafe. 

Thefe  refearches  might  not  conduct  to  the  difcoverv  of  a 
coal  mine:  but  the  foffil  wood  might  be  ufed  with  great  ad- 
vantage as  fuel  in  different  operations  for  which  wood  is  em- 
ployed. 

There  are  no  coal  mines  worked  in  this  department,  but 
it  receives  by  the  Garonne  the  coals  of  Carmeaux.  This  fuel 
might  alfo  be  procured  with  more  eafe  from  the  abundant 
coal  mines  which  are  known  between  feraifon  and  Bergerac, 
on  the  banks  of  the  Vefere  and  the  Dordogne,  if  the  naviga- 
tion of  thefe  rivers  were  rendered  ehfier. 

This  department  might  recede  alfo  by  the  mouth  of  the 
Gironde  the  products  of  the  rich  mines  of  the  departments 
of  the  North.  An  exchange  of  the  coals,  iron  works,  and 
of  a  variety  of  other  articles  manufactured  in  thefe  depart- 
ments, for  the  wines  and  brandy  of  the  Borde'.ais,  which  are 
in  requeft  in  the  whole  North,  might  be  made  bv  the  French 
naval  trade  as  well  as  the  Englifh.  It  is  even  probable  that 
we  ihould  obtain  great  advantages  for  the  ironmongery  trade 
«in  India,  in  confequence  of  the  low  price  at  which  the  ma- 
6  nufa<5toiies 
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I  \orics  of  the  north  of  fiance  could  furnilh  thefc  articles, 
of  wliich  i;.iu:dcai:x  would  be  the  enhepot  either  lor  Ame- 
rica or  for  the  Ball  Indies. 

Department  of  Ilerr.nl t. 

Coal  mines  arc  frequently  met  with  in  this  department  (~o). 
Th  r  •.  ■ -.1  ot  Bedari  :\  affords  fome  innncnfelv  rich.,  fucU 
as  thole  ol   jSaint-Gemrais,  pf.Camplong,  ,  and 

GrauTefiac  ;  towards  the  Couth,  in  the  canton  of  Roman,  thofe 
of  Boufquet,  in  the  commune  of  Nettie* ;  towards  the  iouth- 
weft,  in  the  canton  of  Saint- Chiniau.  the.  mines  of  CeUcnon; 
and  toward-  the  fonth,  near  the  canal  of  the  two  feas,  thofe 
of  Azillanet.  Some  have  been  found  alfo  in  different  places 
in  the  environs  of  Montpellier.  A  leafe  is  about  to  be  granted 
for  working  thofe  of  Saint-Gclv-du-Fefq. 

Though  the  greater  part  of  the  coals  procured  from  thefe 
mines  is  not  of  the  heft  quality,  they  are  a  great  relief,  iu 
confequenee  of  the  dearnefs  of  wood,  and  of  the  numerous 
manufactories  in  which  they  arc  employed. 

But  in  general,  the  means  of  circulation  in  the  interior  of 
this  department  are  neither  numerous  nor  ealy.  The  coals  ot 
the  mines  in  the  neighbourhood  of  Bedarieux,  which  might 
furnilh  a  great  many;  cannot  conveniently  be  tranlported. 
Some  individuals  arc  foliating  for  grants  fubject  to  the  con- 
dition of  making  a  road,  which  would  foon  give  more  im- 
portance to  thefe  mines  by  facilitating  the  carnage  of  them  to 
Bedarieux.  It  would  be  neceliarv  alio  to  have  a  communica- 
tion with  the  canal  of  the  two  feas,  lets  expenfive  than  that 
bv  land.  It  appears  that,  the  river  Ourbe  might  eafily  be 
rendered  navigable  from>Bedarieux  to  Beziercs.  It  would 
then  anfwer  very  well  the  propofed  object. 

The  price  o.  coals  at  thefe  mines  is  15  cents  per  myria- 
oramme.  But  this  price  is  doubled  when  they  have  been 
.transported  as  far  as  1  he  canal. 

The  coal  mines  which  are  nearctt,  fuch  as  thofe  of  Azil- 
lanet, arc  attended  with  fome. advantages  in  this  refpecr. 

The  whole  prcduc.t  of  the  different  mines  of  this  depart- 
ment may  be  eitimated  at.  i,8co.oco  mvriagrammes. 

In  coniequence  of  the  fuperior  quality  of  .the  coals  of  Car- 
fmeaux,  in  the  department  of  Tarn,  they  are  received  by  the 
confumers  along  the  canal,  in  preference  to  thofe  already 
mentioned,  though  the  price  is  nearly  double. 

Department  of  Jemap^  es. 

■  A  verv  large  portion  of  this  department  (21),  and  parti- 
9  cularly 
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cularly  its  fouthern  part,  may  be  confidered  as  an  immenfe 
mafs  of  coals,  in  fome  places  feared y  cohered  by  ftrata  move 
modern  than  the  depots  of  that  mineral. 

The  geologue,  in  travelling  the  interior  of  thefe  mines,  is 
aftonhhed  at  the  varied  phenomena  exhibited  by  the  nume- 
rous and  fucceffive  (trata  of  coals,  the  ;  .,  curvatures, 
or  turns  of  winch,  in  an  inverfe  direction  ana*  paralieiifm,  open 
a  vait  but  difficult  field  for  conjectures  reflecting  their  forma- 
tion, and  the  revolutions  of  the  globe  which  mutt  have  pro- 
duced thefe  refults:  but  to  enter  here  into  a  conuderation  of 
thele  wonderful  effects,  a  description  of  which  mull  be  re- 
ferred for  particular  treatifes  on  the  operations  of  nature, 
would  lead  me  too  far  from  my  pre  fen  t  obj 

I  fhall  therefore  content  mvfelf  with  giving  fome  idea  of 
the  refources  which  tuis  country  furnithes,  not  only  to  its  in- 
habitants, but  to  thofe  of  feveral  other  departments;  by  which 
it  will  be  feen  how  much  it?  productions  in  coal  might  be  in- 
creafed,  and  that  they  would  be  furncient  to  iupplv  for  many 
years  all  thofe  parts  of  France  which  receive  coals  by  fea  from 
foreign  countries. 

More  than  3000  pits  are  worked  in  the  environs  of  Je- 
mappes,  Mons,  and  Charleroi.  They  are  far  from  being 
carried  to  their  maximum  of  activity.  The  fum  of  their 
products,  however,  amounts,  at  the  lealt,  to  210. 00c. ceo 
riagrammes  annually  ;  and  this  product  might  eafiiy  be  dou- 
bled, it  the  confumption  increased  in  the  fame  proponion. 

In  regard  to  the  quality  of  thefe  coals,  it  \-  exceeding! 
rious  :  thefe  numerous  mines  furnifh  coals  of  every  kind, 
and  the  price  at  the  pits  differs  according  to  the  quality  from 
5  to  9  cents  per  mvriagramme. 

The  places  where  they  are  confumed  are,  the  departments 
of  the  Sambre  and  Meufe,  La  Due,  the  Scheldt,  the  Dtux- 
Nethes,  and  Eatavia,  in  competition  with  the  Englifa  c 

The  means  of  circulation  are  the  river  Haine,  theSch. 
the  canals  which  communicate  with  thefe  rivers,  the  Sambre 
and  the  Meufe,  and  the  large  roads  from  Mons  and  Charleroi 
to  Bruflels. 

It  may  be  readily  conceived  of  how  much  important  it 
would  be  to  this  department,  which  employs  a  great  number 
of  hands  in  working  its  coals,  and  alio  to  thofe  countries  to 
which  thefe  coals  might  be  tranfported,  if  the  oanals  and 
roads  were  kept  ina  ft  ate  of  better  repair. 

Every  degradation  of  the  roads  which  retards  conveyance', 
or  which  renders  more  horfes  neceflary,  multiplies  expenfe 
and  increafes  the  price  of  the  coals;  which  ought  to  be  kept 
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as  low  as  p ofi Vole,  both  on  account  of. their  utility  in  our  ma- 
nufa&ori<  h  ;llK*  °*  the  ncceuity  of  maintaining  a  competition 
with  the  Fnglifh  coals. 

The  carriage  bv  the  caufevvays  tmm  Charleroi  and  Mons 
to  Bfu(P  Is  adds  greatly  to  the  price  of  thefe  coals.  A  canal 
has  been  projected  for  uniting  the  Sambre  towards  Thuin 
with  the  final]  river  of  Sennc  ;  which  would  convey  the  coals 
of  the  mines  in  the  neighbourhood  of  Charleroi  to  Bruflels, 
and  would  thus  form  a  communication  with  the  Scheldt  and 
Batavta,  fo  as  to  prevent  the  neceffity  of  land  carriage. 

This  canal,  valuable  in  this  point  of  view,  would  be  of 
utility  alio  to  the  export  trade  of  thefe  countries  in  regard  to 
the  slafs  and  nails  lent  to  Holland  and  to  our  own  ports,  and 
which  are  thence  conveyed  to  the  Indies. 

It  would  be  of  utility  alfo  to  government  for  tranfporting 
the  timber  of  the  Forelt  of  Souane,  through  which  it  would 
pals. 

To  point  out  thefe  improvements  will,  no  doubt,  be  fuffi- 
cient  to  induce  government  to  pay  ferious  attention  to  them; 
but  until  new  means  of  circulation  be  provided,  it  i>  ot  im- 
portance that  the  existing  roads  mould  be  properly  repaired. 

I  (hall  terminate  this  article  by  obferving,  that  it  is  the  in- 
terett  of  France  to  facilitate  its  commercial  intercourfe  with 
Holland,  and  particularly  that  which  relates  to  the  importa- 
tion of  our  coals  into  that  country  :  consequently,  inftead  of 
laying  a  duty  on  their  exportation  to  the  amount,  as  is  faid, 
of  20  per  cent.,  this  branch  of  commerce  ought  to  be  entirely- 
free.  It  would  be  good  policy  alfo  to  encourage  by  bounties 
the  exportation  of  the  coals  of  this  department,  efpecially 
when  deltined  for  French  ports  in  parts  of  our  territoiy  which 
cannot  receive  this  fuel  from  the  mines  of  the  interior,  and 
which  if  not  fupplied  by  our  mines  would  procure  them  from. 

foreign  countries. 

[To  be  continued.] 


XLTL    On   a    new   Kind   of   Tainting  ivith   the  Scrum   or 
watery   Part  of  the  Blood.     By  F.  Carbonel,  M.D. 

of  Barcelona  *. 

X  H  E  advantages  and  utility  of  painting  have  at  all  times 

excited  the  emulation  of  profeffors  and  of  artifls.     The  pro--, 

grefs  of  this  art,  which  imitates  nature,  has  fortunately  cor- 

refponded   to  their  willies;  but  its  advancement  would  cer- 

*  From  the  Journal  d:  P:rfq:if,  Vcntofe,  an.  11. 

tainly 
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tainly  have  been  more  rapid  if  artifts  had  been  fooner  made 
acquainted  with  the  new  chemiftry.  This  affertion  is  proved 
by  the  prefent  difcovery. 

The  neceflitv  of  painting  furfaces  of  different  kinds,  their 
Various  fituations,  and  the  complex  circumftanc.es  which  at- 
tend the  application  of  colours,  have  given  rife  to  the  differ- 
ent kinds  of  painting  which  are  known  ;  fuch  as  painting  in 
frefco,  painting  in  fize,  oil-painting,  painting  with  milk, 
painting  on  porcelain,  painting  with  wax,  painting  on  glafs, 
Sec. 

The  journev  of  the  king  of  Spain  to  Barcelona,  and  the 
preparation  of  the  edifices  deftined  for  the  ufe  of  their  ma- 
jefties,  afforded  me  an  opportunity  of  folving  a  new  problem 
in  regard  to  this  art.  It  was  neeeffarv  to  difcover  fome  kind 
of  painting  of  the  common  colour  of  ftone  which  might  be 
able  to  refift  rain,  which  fliould  be  unalterable  in  the  fun, 
eafy  to  be  applied  on  wood,  and  which  mould  dry  foon  and 
exhale  no  bad  odour ;  in  a  word,  a  painting  equally  durable 
with  that  in  fize,  and  which  fliould  have  the  property  of  being 
able  to  withltand  the  inclemency  of  the  weather.  The  falli- 
bility of  gelatin  in  water,  the  bad  fmell  of  oil,  the  weak  ad- 
hefion  of  milk  of  lime  to  wood,  and  its  ready  alteration  by 
heat,  made  me  fenfible  that  it  would  be  impoflible  to  have 
recourfe  to  any  of  the  known  vehicles  for  fecuring  the  co- 
louring matters.  After  fome  examination  I  found  that  al- 
bumen *  was  the  only  fubftance  which  could  anfwer  the  re- 
quired conditions,  on  account  of  its  infolubility  in  water, 
and  the  conliftence  it  acquires  by  combining  with  calcareous 
earths.  This  fubftance,  prepared  by  the  vital  power  in  the 
animal  organs,  is  found  almoft  pure  in  the  white  of  an  egg 
or  albumen,  and  is  found  in  combination  in  different  animal 
fubftances.  But  the  great  vifcidity  of  the  white  of  an  egg, 
the  clots  which  are  formed  by  its  combination  with  lime,  and 
particularly  its  dearnefs,  made  me  give  up  all  idea  of  employ- 
ing it  for  painting  a  whole  edifice. 

I  then  conceived  that  the  ierum  of  blood,  the  principal 
part  of  which  confifts  of  albumen,  would  be  attended  with 
all  the  advantages  of  white  of  egg  for  the  propofed  end,  with- 
out having;  any  of  its  inconveniences.  Chemical  analyfis  ot 
animal  fubltances,  indeed,  fhows  that  the  ferum  of  blood, 
commonly  called  the  water  of  the  blood,  or,  improperly,  the 
lymph  of  the  blood,  is  a  kind  of  animal  mucilage  compofed 
of  albuminous  or  gelatinous  fubftances  in  different  propor- 

"'  This  painting  was  much  wanted  for  the  bvidge  which  joins  the  hotel 
dt  la  Douane  to  the  palace  of  t.ie  captain-general,  is  no  other  kind  could 
be  employed  for  fear  of  injuring  the  queen'*  health. 
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tions,  diflbhred  m  an  indeterminate  quantity  of  water,  con- 
ftantlv  united  to  pure  fodft,  w  hicli  reduces  the  albuminous 
fubftance  to  an  ahnoft  faponaceous  ftate.  There  is  found 
alio  in  the  ferum  phofphale  of  foil  a,  of  lime,  and  of  ammo- 
nia. But  thefe  laline  fubliances  are  not  (Hernial  to  this  com- 
bination, fince  thev  not  onlv  may  vary  in  their  proportions, 
but  be  wanting  either  in  whole  or  in  part;  and  even  unite  in 
the  ferum  to  other  faltS,  fueh  as  the  muriate  ofpotafh,  the 
phofphate  of  magnefia,  &c,  without  the  albuminous*  alka- 
line, or  gelatinous  fubftance  of  the  ferum  being  changed,  or 
exhibiting  different  characterillic  properties. 

This  doctrine,  received  bv  all  the  celebrated  modern  che- 
mil'ts,  induced  me  to  think  that  the  albuminous  fubftance  of 
ferum,  modified  by  its  combination  with  gelatin  and  foda, 
ought  to  form  with  calcareous  earth  a  compofuion  which 
would  retain  no  more  of  that  vifcidity  and  tenacity  adorned 
by  the  mixture  of  the  white  of  an  egg  and  lime,  than  what 
might  be  neceflary  for  anfu<  ring  the  propofed  end. 

Thefe  reafons,  and  the  low  price  of  this  liquid  in  large 
cities,  fdon  induced  me  to  try  the  effects  of  the  ferum  of 
blood  With  pulverized  quicklime;  and  I  found,  with  much 
fatisfaction,  that  my  firft  trials  corresponded  in  every  refpecl 
to  the  hopes  I  had  conceived. 

Praellce  and  Application  of  the  new  Kind  of  Painting. 

The  preparation  of  this  new  kind  of  paint  is  eafy,  and  re- 
quires very  little  time.  Nothing  is  neceflary  but  to  pulverize 
the  lime,  arid  to  dilute  it  in  the  ferum  of  blood  until  it  forms 
a  liquid  of  fufficicnt  thiekneis  for  painting;  which  is  then  to 
be  applied  in  the  ufual  manner.  The  colour  which  this 
compofuion  acquires  is  whitifli,  and  more  or  lefs  (Inning,  ac- 
cording to  the  purity  of  the  ferum  and  the  whitenefs  of  the 
lime.  This  earth  may  be  employed  either  in  the  ftate  of 
quick  or  caultic  lime  reduced  to  powder,  or  well  flaked 
with  a  fmall  quantity  of  water  to  leflen  the  adhefion  of  its 
integrant  parts.  It  muft  then  be  reduced  to  a  line  powder, 
and  be  lifted  through  a  cloie  ficve.  If  kept  for  fome  davs,  it 
is  neceflary  to  preferve  it  in  a  elofe  tub  or  earthen  velicl,  to 
prevent  its  combination  with  the  carbonic  acid  and  water  of 
the  atmofphere.  The  ferum  is  Separated  from  the  curdled 
blood  bv  decantation  :  but  care  muft  be  taken  to  make  the 
matter  as  little  as  poffible,  and  to  fufier  it  each  time  to  re- 
main at  left. 

In  this  compofition  two  things  onlv  are  to  be  obferved : 
the  firit  is,  that  ferum  being  a  fluid  highly  fufceptiblc  of  cor- 
ruption, it  muft  be  employed  the  fame  day  it  is  feparated ;  or 

at 
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at  fartheft  the  day  following,  provided  it  be  kept  in  a  cool 
place  theltered  from  the  contact  of  the  air,  especially  during 
the  fummer,  when  it  alters  much  more  eaiily. 

In  cafe  of  doubt,  inlpection  of  the  fluid  alone  may  ferve  to 
determine  its  quality ;  for  the  figns  of  its  fermentation  are 
very  evident.  This  obiervation  is  applicable  alfo  to  the  co- 
louring liquor,  but  in  a  lefs  degree.  Tt  follows  from  this 
circumltanee,  that  the  veffels  which  have  been  ufed  lor  con- 
taining, preparing,  or  applying  paint  made  with  ferum  ought 
to  be  wafhed  every  day.  The  fecond  precaution  to  be  taken, 
is,  that  as  the  re-aetion  of  the  femm  and  lime  increales  in  the 
»  courfe  of  time,  as  well  as  the  denfity  of  the  mixture,  in  order 
that  it  may  be  prelerved  in  the  neceffary  ftate  of  fluidity,  or 
to  diminifh  or  incrcafe  it  according  to  the  nature  of  the  fub- 
ftances  to  be  painted  and  the  number  of  ltrata  to  be  applied, 
another  veflel  filled  with  ferum  mult  be  provided,  to  give  to 
the  colouring  liquor  the  neceffary  fluidity.  It  thence  follows 
that  the  mixture  mult  be  prepared  as  it  is  ufed. 

Having;  allured  mvfelf  of  the  fuccefsful  and  conftant  effects 
of  this  kind  of  painting,  I  tried  to  mix  it  with  different  co- 
louring fubltanc.es,  to  render  the  application  of  the  invention 
more  general. 

The  well  known  re-aetion  of  animal  fub  fiances  and  of  lime 
on  the  metallic  oxides,  and  particularly  on  thofe  in  which. 
oxygen  is  united  to  the  metal  with  little  force,  made  me  fuf- 
pect  an  alteration  of  fome  colours  when  mixed  with  this  li- 
quid; an  alteration  naturally  produced  by  the  feparation  of 
a  part  of  the  oxygen  from  the  metallic  oxides.  On  the  other 
hand,  the  analogy  which  coloured  chalks  have  with  calca- 
reous earth  induced  me  to  believe  that  their  combination 
would  be  attended  with  the  happieft  refult.  The  oxides  of 
lead,  copper,  and  arfenic,  indeed,  undergo  a  lingular  altera- 
tion in  their  refpeclive  colours,  when  thev  are  united  with 
ferum  and  calcareous  earth  :  but  this  is  not  the  cafe  with  co- 
balt sreen ;  which  on  that  account  appears  to  me  to  be  very 
proper  for  being  ufed  as  a  colouring  matter  in  this  new  kind 
of  paintingr.  Thole  earths,  however,  called  red,  green,  black, 
or  yellow,  which  are  of  an  argillo-calcareous  nature,  when 
mixed  with  thefe  fubftances,  may  furnilh  different  agreeable 
colours  of  a  durability  equal  to  the  blueifh  colour  produced 
merely  by  the  mixture  of  lime  and  of  ferum. 

I  have  however  remarked,  that  the  durability  of  this  paint- 
ing is  considerably  altered  when  there  is  mixed  with  it  a  verv 
large  quantity  of  colouring  earth,  inch  as  the  black  earth  ufed 
for  painting  an  iron  colour,  or  the  representation  of  white 
marble  with  black  fpots.  To  remedy  this  inconvenience,  no- 
il %  thing 
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thing  will  be  neeeffarv  but  to  mix  a  little  white  of  an  egg 
with  the  forum  before  it  is  united  with  the  lime  or  the  black 
earth.  I  muft  here  idd,  that  wood  painted  in  this  manner 
may  be  polifhed,  and  made  to  acquire  a  certain  degree  of 
iultre.  In  this  cafe  I  have  obferved  that  frelh  Ipermaceti 
may  be  fubliituted  with  advantage  for  the  tallow  or  oil  in 
which  the  rags  employed  for  rubbing  wood  before  it  is  po- 
lifhed  are  commonlv  dipped.  This  kind  of  paint  may  be 
applied  alio  with  the  fame  fuccefs  to  earthen  ware,  lead,  iron, 
cut  Hone,  &c. 

The  circumftances  which  induced  me  to  employ  this  new 
kind  of  painting,  obliged  me  to  make  an  extenfive  ufe  of  it, 
without  allowing  me  time  to  carrv  my  operations  any  further. 
More  than  300  arrobes  *  of  lerum  were  confumed  in  the 
courfe  of  a  few  days.  In  this  manner  we  were  able  to  paint 
not  only  the  pafl'age  and  bridge  of  the  king'3  palace,  but  alio 
the  windows  and  doors  of  the  fame  edifice,  thofe  of  tire 
magnificent  building  of  the  Exchange,  the  Place  JeTaureau, 
and  many  private  houfes.  The  happy  effects  it  produced, 
when  expofed  to  the  eves  of  the  public,  are  a  fufficient  proof 
that  practice  here  perfectly  correfponds  with  theory. 

It  is  hardly  neceffary  to  obferve,  that  the  furfaces  to  be 
painted  muft  be  fmooih ;  that  the  wood  mull  be  covered 
with  a  (tratum  of  platter;  and  that  this  painting  muft  not  be 
applied  over  painting  with  oil  or  with  turpentine,  becaufe  the 
heat  would  make  it  crack. 

I  propofe  to  continue  the  fmall  number  of  trials  I  have  al- 
ready made,  to  render  the  ufe  of  my  difcovery  more  general. 
The  following  is  the  refult  of  thofe  which  I  have  hitherto 
been  able  to  attempt. 

In  confequence  of  the  vifciditv,  adhefion,  and  fpeedy  de- 
ficcation  of  this  compofition,  it  may  be  employed  in  the  fame 
manner  as  bitumen,  to  cement  with  great  folidity  broken  ar- 
ticles of  evcrv  kind.  In  this  cafe  it  oppofes  a  ftrong  refin- 
ance to  the  action  of  fire,  water,  many  of  the  gafes,  and  to 
vapour. 

As  ferum  contains  a  large  quantity  of  albuminous  matter, 
having  myfeJf  feparated  from  it  nearly  half  its  weight,  it 
may  be  employed  with  advantage  for  clarifying  fugar,  wine, 
and  other  fubflances,  in  a  more  ceconomical  manner  than  by 
the  white  of  an  egg. 

This  new  compofition  may  be  employed  alfo  for  covering 
the  furface  of  damp  walls  intended  to  be  painted  in  oil  co- 
lours;  taking  care,  however,  to  cover  it  with  a  coating  of 

;;   An  arrobc  weighs  25  or  2G  pounds. 
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plafter  and  gl'ie,  to  prevent  its  re- action  on  the  colouring  parts 
of  the  painting. 

The  hardnefs  of  this  fubftance,  and  its  fufceptibility  of  re- 
ceiving a  polifh,  induce  me  to  believe  that  it  might  be  em- 
ployed on  ftucco,  and  for  imitating  it  on  walls  and  ceilings. 

It  may  be  ufed  alio  for  uniting  water-conduits,  and  tor  ce- 
menting ftones  of  all  dimenfions,  and  efpecially  thole  which 
are  put  into  wood  cailfons  for  building  under  water. 

It  appears  from  different  works,  that  the  antients  had  con- 
ceived the  idea  of  employing  blood  in  the  compofiiion  of  their 
cements  and  mortar;  but  the  ufe  of  it  in  painting  was  before 
unknown.  Betides,  there  was  too  great  a  diftance  between 
this  ufe  of  blood  and  that  of  ferom  freed  from  the  fibrous  part 
and  the  colouring  matter,  to  admit  of  anv  doubt  that  the  prin* 
ciple  of  mv  difcoverv  is  entirely  my  own. 

It  follows  from  what  has  been  here  faid,  that  this  new 
kind  of  painting  mav  be  added  to  thole  already  known,  and 
that  it  may  be  called  painting;  in  jerum;  that  it  is  as  eafiJy 
applied  as  prepared  ;  that  the  elements  of  it  are  common,  and 
of  little  value;  and  that  it  unites  in  it  all  the  advantages  of 
painting  in  oil  and  in  diftemper,  without  having  any  of  their 
inconveniences. 


XLII[.   On  the  Kind  of  Air-Furnaces  employed  in  Iron  Foun- 
dries, for  cafling  laro-e  Pieces  of  Ordnance.  Shafts  for  ]\li//sf' 
Cylinders,    and  other  heavy  Articles.      By   Mr.  David 
Mushet,  of  the  C alder  Iron  Il'orks*. 

1  HE  furnaces  about  to  be  defcribed  are  employed  for 
melting  pig-iron  with  the  flame  of  pit-coal.  Furnaces  of 
this  kind  are  conft.rucr.ed  of  various  liges  according  to  cir 
cumftances.  The  fmall  fizes  will  run  down  from  fgven  to 
ten  hundred  weight,  and  are  ufed  in  fmall  foundries  for  what 
the  trade  call  jobbing. 

Fig.  1.  (Plate  IV.)  a  ground  plan  of  two  large  air-furnaces, 
and  chimney  for  melting  pig-  or  caft-iron  with  the  flame  of 
pit- coal. 

The  letters  A  BCD  point  out  the  exterior  dimenfions  of 
the  ftalk  or  chimney,  which  is  fir  ft  erected,  leaving  two  open- 
ings or  arches  into  which  the  fore-part  of  the  furnaces  are 
afterwards  built.  The  breadth  of  the  chimney  at  the  parti- 
cular place  which  the  plan  exhibits  is  16  feet  from  A  to  B, 
and  from  A  to  D  or  from  13  to  C  6  feet  6  inches.  The  plan 
is  drawn  at  that  elevation  v.  here  the  flame  enters  thexhimney 
*  Communicated  by  die  Authoi. 

R3  by 
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bv  the  flue  or  throat,  narrowed  on  purpofc  to  throw  back  part 
of  the  flame,  and  keep  the  furnace  equally  hot  throughout,  as 
may  he  more  particularly  viewed  in  the  vertical  lection,  fig.  2. 

EL",  the  furnace  bars  on  which  the  coals  reft,  and  where 
the  combuftion  is  maintained. 

F  F,  openings  *.alUd  teafmg-holes,  by  which  the  coal-;  are 
introduced  to  repair  the  fire. 

GG,  lire-brick  buildings  called  bridges.  Thefe  are  meant 
to  concentrate  the  flame,  that  it  may  act  as  violently  on  the 
metal  as  polfible.  Upon  the  height  of  the  bridge  much  de- 
pends in  fufing  the  metal  fpecdily,  and  with  little  lofs.  The 
height  of  this  may  be  feen  in  the  vertical  fection,  fig.  2.  G. 

H  H,  the  charging  doors,  bv  which  the  metal  is  introdm  ed 
in  the  fliape  and  ftate  of  pig-iron,  lumps,  fcraps,  £ce.  Sec. 
The  iron  generally  occupies  the  furnace  acrofs  to  I,  called  the 
back  wall,  and  is  never  meant  to  approach  the  bridge  nearer 
than  the  dotted  line,  left  the  metal  in  melting  fliould  run 
back  into  the  grates,  in  place  of  defending  into  the  general 
refervoir  or  cavity  befow.  The  corners  or  notches,  bth3  b,  /', 
receive  a  flout  caft-iron  frame  lined  with  fire-bricks.  This 
is  hung  bv  means  of  a  chain  and  pulley,  and  can  be  raifed 
and  depreffed  at  plealure.  This  frame  is,  properly  fpeaking, 
the  charging  door,  and  is  always  carefully  made  air-tight  by 
means  01  moiftened  fand. 

Klv,  the  flues  or  openings  by  which  the  flame  enters  the 
chimney.  Thefe  are  15  inches  by  10.  On  maintaining 
thefe  openings  of  a  proportionate  uzc  to  the  other  parts  de- 
pend in  a  great  meafure  the  powers  and  oeeonomy  of  the 
furnace. 

LL,  lading  doors,  by  which  ladles  are  introduced,  in  the 
cafe  of  fmall  furnaces,  to  lift  out  the  metal  and  diftribule  it 
to  the  various  moulds. 

M  M  M  M,  binding  bolts  to  limit  within  proper  bounds 
the  expansion  which  takes  place  m  the  building  when  the 
furnace  is  highly  heated. 

Fig.  2.  vertical  fection  of  one  of  the  furnaces,  and  its  ap- 
propriate italk  or  chimney. 

F,  the  grates. 

F,  the  teafing-hole. 

G,  the  bridge. 

}[,  the  charging  door. 

K.-  the  fine  or  opening  into  the  chimney. 

L,  the  biding  door. 

]Vi  M,  the  binder  or  binding  bolt. 

N,  the  interior  of  the  (talk  or  chimney,  30  inches  fquare. 

GO,  the  fire  brick-work,  9  inches  thick. 

PP,  fpace 
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PP.  fpace  of  2  inches  for  fluffing  with  fand. 

QQj  common  brick  building:. 

RR,  ca ft- iron  lintels,  overtvntcb  are  thrown  double  9-inch 
arches,  fo  that  at  a:n  time  the  inferior  building  eah  be  taken 
down  to  make  repairs,  without  fhaking  or  in  the  leaft  injuring 
the  chimney. 

S.  The  clotted  lines,  here  are  meant  to  reprefent  what  is 
called  the  tapping-hole.  When  a  large  piece  of  goods  is  to 
be  caff,  lifting  the  metal  with  ladles  would  be  impracticable. 
A  (harp-pointed  bar  is  driven  up  this  opening.  The  Lrop 
then  flows  freely  out  into  a  large  baton  or  fand  made  for  its 
reception.  It  is  then  conducted,  by  collateral  channels,  into, 
the  mould. 

The  fpace  under  the  curved  dotted  line  from  G  to  L,  by  S, 
is  filled  with  a  mixture  of  fand  and  allies.  When  the  fur- 
nace is  prepared  to  melt,  the  whole  of  the  bottom  receives  a 
ft  rat  um  of  (harp  clean  fand  about  two  inches  thick.  This  is 
broken  up  at  night,  arid  frefh  fand  is  fubftituted  for  it  before 
the  fire  is  kindled  in  the  morning. 

Fig.  3.  is  a  horizontal  lection  of  the  chiamev  or  fialk,  taken 
where  the  flues  affuoie  a  perpendicular  direction.  The  letters 
in  this  figure  correfpond  to  thofe  in  the  vertical  fection,  fin;.  2, 
The  height  of  the  chimney  ought  nol  to  be  lefs  than  43  teet: 
if  50  feet,  the  effect  will  be  fooner  and  of  courfe  better  pro- 
duced. 

Remarks  upon  the  Melting  of  Iron  in  thefe  Furnaces. 

The  effect  withed  to  be  produced  in  air-furnaces  is  the 
fufion  of  a  certain  portion  of  pig-  or  call-iron  for  the  purpofe 
of  being  poured  or  run  into  moulds  to  form  articles  of  almoit 
every  description. 

The  preparation  previous  to  melting  is  as  follows : — After 
the  bottom  of  the  furnace  is  laid,  and  fmoothed  with  frefh 
fand,  and  all  the  openings  made  air-tight,  the  furnace-man 
introduces  a  kindling  at  the  teafing-hole,  accompanied  with 
new  pit-coal.  In  a  few  minutes  a  considerable  volume  of 
dark  flame  mixed  with  fmoke  is  produced.  The  fire  quickly 
gathers  ftrength  ;  more  coal  is  introduced  ;  and  the  furnace 
now  becomes  filled  with  a  yellow-coloured  flame.  Bv  con- 
tinuing this  operation  for  an  hour,  or  an  hour  and  a  quarter, 
the  furnace  and  flame  will  have  become  completely  white; 
the  latter  fteady,  and  at  times  apparently  without  motion. 
The  furnace-man  now  judges  the  bottom  to  have  been  fuffi- 
ciently  hardened  for  receiving  the  pig-iron  without  any  rifk 
of  finking.  The  charging-door  is  now  opened,  and  the  pig- 
nietal  thrown  carefully  and  regularly  upon  that  part  of  the 
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bottom  formerly  defcribed  as  being  appropriated  for  its  recep- 
tion. The  door  is  again  doled  and  made  air-tight,  and  the 
operation  of  tiring  continued  with  unremitting  care  and  at- 
tention. 

The  time  of  melting  depends  entirely  upon  the  quantity  of 
metal  introdueed.  The  furnaces  defcribed  above  are  capahle 
of  melting  from  50  to  60  hundred  weight  of  metal  each,  and 
when  there  is  a  moderate  circulation  of  air  they  will  perform 
this  work  in  2'  or  3  hours.  In  half  an  hour  after  the  metal 
is  introduced  it  aifumes  a  blackifh  red  colour.  It  then 
begins  to  brighten  with  every  additional  fire,  and  in  about 
one  hour  appears  white,  and  begins  to  lofe  (hape,  and  refera- 
ble a  wreath  of  mow. 

An  eye  accuftomed  to  fuch  heats  will  now  difeern  the 
metal  beginning  to  drop,  and  run  down  the  inclined  plane 
in  very  beautiful  ftreamlets  refembling  quickiilver.  Eight  or 
ten  of  thefe  are  vifible  at  a  time,  and  after  proceeding  half 
way  clown  begin  to  form  junctions  with  each  other,  and  flow 
connected  into  the  general  cavity  or  refervoir.  By-and-by 
this  becomes  filled,  and  literally  forms  a  beautiful  molten 
mirror,  in  which  fomctimes  part  of  the  interior  furnace  is 
reflected. 

The  furnace-man,  by  fearching  at  the  bridge  with  his  fire- 
iron  or  teafer,  judges  when  the  metal  is  nearly  all  gone.  Of 
this  he  is  certain  by  looking  up  from  the  peep-hole  of  the 
lading-door.  If  the  ftreamlets  of  the  running  metal  have 
ceafed,  then  the  whole  is  melted,  and  ready  for  running  out. 

In  the  operation  of  melting,  the  three  following  circum- 
itances  ought  to  be  particularly  attended  to :  the  thinnefs 
or  hotnefs  of  the  metal ;  the  wafte  or  lofs  fuftained  in  melt- 
ing; and  the  quantity  of  coals  employed. 

The  fir  ft  is  of  the  utmoft  importance,  as  many  articles  in 
the  foundry  bufinefs  require  the  metal  in  a  ltate  of  the  grcatert 
divifion  ;  otherwife  they  will  be  found  imperfect  when  taken 
from  the  fand,  and  unfit  for  fale.  The  furnace-man,  there- 
fort1,  is  always  on  the  watch  to  replace  the  fire  as  it  decays, 
and  keep  a*  large  and  fharp  volume  of  flame  conftanlly  pafling 
over  the  metal. 

The  wafte  or  lofs  of  real  metal  is  alfo  an  object  of  great 
importance.  This  always  bears  a  relation  to  the  quality  of 
the  iron,  the  ftrength  and  cleannefs  of  the  coals,  and  the 
judgment  and  attention  of  the  meher.  Strong  iron  is  found 
always  mote  difficult  to  fufe ;  this  neceffarily  expofes  it  for  a 
long  period  in  contact  with  the  flame.  The  reverfe  happens 
with  metal  that  is  more  fragile,  and  eafier  broken  in  the  pig. 
The  length  of  the  expofure  in  fufing  depends  on  this ;  and 
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other  circumftances  being  alike,  the  lofs  or  wafte  of  metal 
will  alfo  be  in  the  fame  ratio. 

There  are,  however,  other  fa£ts  not  unworthy  of  notice. 
No.  I.  pig-iron,  or  richly  carbonated  metal,  when  run  from 
an  air-furnace,  will  be  found  in  point  of  quality  little  better 
than  No.  II.  or  carbonated  iron.  This  is  owing  to  a  quan- 
tity of  its  carbon  being  deftroyed  during  the  fufion.  The  lofs 
m  melting  No.  I.  iron,  therefore,  chiefly  confifts  of  carbon; 
and  the  deficiency  of  metal  ought  never,  with  a  clean  bot- 
tom, to  exceed  1  cwt.  in  20.- 

Carbonated  or  No.  II.  iron  alfo  becomes  deprived  of  a 
considerable  portion  of  its  carbonaceous  mixture  in  fufion ; 
and  when  run  from  the  air-furnace  is  feldom  better  than 
No.  III.  metal.  The  lofs  fuftained  in  melting  may  be  ave- 
raged at  7  '  per  cent. 

No.  III.  pig-iron  is,  after  melting  in  an  air-furnace,  found 
whitifli  or  mottled.  It  is  feldom  lufceptible  of  the  fame  nice 
degree  of  divilion  as  the  fuperior  qualities,  and  lofes  in  fufion 
a  much  larger  proportion  of  metal,  feldom  under  10  per  cent, 
and  frequently  12'  or  15. 

The  quantity  of  coals  requifite  to  melt  a  given  quantity  of 
iron  is  various,  as  much  depends  upon  the  quality  and  fufi- 
bilitv  of  the  metal.  If  the  furnace  goes  one  heat  a  day  with. 
No.  I.  or  II.  iron,  the  quantity  of  coals  will  be  from  20  to 
25  cwt.  for  a  ton  of  iron.  If  two  or  three  heats  a  day,  or  as 
many  tons  of  iron  are  melted  at  one  kindling,  the  proportion 
of  coals  will  be  nearly  weight  for  weight  of  the  iron  melted 
when  the  coals  are  mixed  with  a  fair  proportion  of  fmall : 
with  ftrong  large  Iplint  coals,  one  ton  of  good  pig-iron  may 
be  completely  reduced  with  from  12  to  15  cwt.  including  the 
previous  heating  of  the  furnace. 


XLIV.  Ohfervations  on  the  Freezing  of  Water  and  the  Na- 
ture of  Snow:  in  a  Letter  from  Profeffbr  Dries  sen  to 
Dr.  Van  Mardm*. 


A: 


.S  the  prefent  feafon  has  afforded  us  an  opportunity  to 
make  experiments  on  the  freezing  of  water  and  the  nature  of 
mow,  I  flatter  myfelf  that  it  will  give  you  (btne  faiisfa&ion 
to  be  made  acquainted  with  the  refults  I  have  obtained  in 
regard  to  this  important  fob]  eel;  and  I  give  you  full  liberty 
to  publifli  them,  if  you  think  they  are  likely  to  be  of  any 
utility. 

*  From  Algemsene  Konjl  en  Let'cr-Bodcy  No.  14,  icoj. 
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At  prefent,  however,  i  (hall  give  you  only  a  (hurt  account 
of  my  experiments,  becaufc  I  hope,  in  the  courfe  of  a  few 
.  to  col  eel  materials  tor  a  more  elaborate  work  on  the 
ng  ol  water,  and  the  (late  of  the  atmofphere  m  winter; 
baying  been  induced  to  turn  my  attention  to  the  latter  1 
by  the  obfervations  I  had  made,  and  which  I  mentioned  to 
you  three  years  ago,  on  the  force  with  which  a  con  fide  rable 
quantity  or  vapour,  efpecially  during  the  time  of  ftrong  froft, 
is  difengaged  in  an  aeriform  flate  From  freezing  water,  and 
rifes,  a>  a  were,  with  violence  into  the  atmofphere;  and  on 
the  increafe  of  volume  which  the  air  thereby  acquires 
in  cl  >fe  veflels, and  winch  it  retains  during  the  ftrongeft  cold. 

When  I  traverfe  the  {how-clad  fields  during  the  coldeft 
days  of  winter;  when  I  conlider  the  dry  ftate  of  the  air,  and 
of  every  thing  around  me,  arifing,  no  doubt,  trom  a  ftrong 
and  continued  tendency  of  the  aqueous  particles,  of  which  I 
neither  fee  nor  feel  anv  thing,  to  rife  into  the  higher  regions 
of  the  atmofphere ;  and  when  in  confeqtience  ol  the  ferenity 
of  the  heavens  I  can  diriinguifh  verv  fmall  objects  at  a  great 
diftance,  I  cannot  help  admiring  the  power  ot  nature,  a 
fo  little  known,  by  which  air  fo  cold  and  fo  much  condenfed 
can  be  fo  intimately  connp&ed  with  water.  This  water,  in 
mv  opinion,  can  be  confidered  only  as  in  an  aeriform  (late, 
as  Rich  combined  with  the  atmofphere  by  a  verv  ftrong  affi- 
nitv,  and  forming  with  it  one  and  the  lime  body:  I  mull 
obfcrve  alfo,  that  this  affinity  iccms  to  increafe  in  the  ratio 
of  the  cold. 

The  atmofphere  being  an  elanic  fluid  in  which  caloric  is 
combined  by  the  ftrongeft  affinity  with  its  bales,  it  by  thefe 
means  appears  to  be  more  capable  of  preferving  by  the  power 
of  this  union,  in  the  Hate  of  atmofpheric  vapour,  the  aeriform 
water  which  has  fo  weak  an  affinity  for  its  fpecific  caloric. 
The  air  thus  condenfed,  and  containing  more  aerial  particles 
in  the  fame  fpace  than  in  lumpier,  attracts,  on  this  account, 
the  water  with  much  greater  force.  The  water  becoming 
irm  during  the  procel-  oi  Freezing,  and  in  that  ftate  en- 
tering into  combination  with  the  air,  has  no  need  of  external 
heat  to  maintain  it  in  that  ftate  of  union.  The  acriforn 
of  water,  which  in  fnmmer  is  maintained  by  the  heat  ot  the 
fur  rounding  bodies,  is  in  this  iealon  preferved  by  a  ftate  of 
greater  affinity. 

Ts  the  water  then,  during  this  cold,  ferene,  winterv  atmo- 
fphere, in  a  more  perfccT  ftate  of  union  with  the  air?  I  an- 
fwer  in  the  affirmative  :  and  therefore  I  can  readily  conceive 
whv  the  mercury  fiands  at  fuch  heights  in  the  barometer 
during  that  fcaibn.  This  air  alio  may  be  conndered  as  a  re- 
ceptacle 
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ceptacle  for  a  very  larcre  quantity  of  combined  caloric,  which 
by  the  decompaction  of  the  atmofphere  returns  again,  in  a 
great  meafure,  with  the  water,  as  fenfible  heat  to  the  furface 
of  the  earth:  in  the  phenomena  of  conihuftion,  re  fpi  ration, 
and  other  great  operations  in  the  ceconomy  o(  nature,  I  can 
fee  not  only  a  decompaction  of  vital  air,  but  that  alio  of  aeri- 
foan  water,  which  is  f>  intimatelv  connected  with  air.  But 
as  I  dare  not  venture  to  proceed  further  in  this  path,  for 
which  I  vet  feci  mvfelf  too  weak,  1  (hall  return  to  the  prin- 
cipal object  of  this  paper. 

I  have  repeated  the  experiments  which  I  before  communi- 
cated to  yon,  as  already  obferved,  and  with  the  fame  refult: 
I  entertained  no  doubt  that  the  dilatation  of  freezing  water, 
previoufiv  deprived  of  air,  is  to  be  afcribed,  befides  to  crys- 
tallization, in  particular  to  the  aeriform  water,  which  during 
the  freezing  being  carried  oft"  with  the  liberated  caloric,  de- 
ranges in  its  pan* age  and  feparates  the  crvltals  from  each 
other.  I  had  entrreiy  given  up  the  idea  of  the  exiitence  of 
air  in  chemical  union  with  water,  or  with  its  bale?,  which 
could  not  be  Separated  bv  boiling,  and  which  bv  freezing 
might  again  be  liberated  in  an  elaftic  ftate,  till  the  treatife 
of  my  friend  Dr.  Uilkens,  written  in  March  iSco,  came  into 
my  hands. 

The  well-known  merit  of  this  philofopher,  the  modeftv 
with  which  he  communicates  his  idea?  to  the  public,  made 
me  confider  it  as  my  duty  to  examine  his  objections  with  ail 
due  refpect ;  but  at  the  lame  time  to  prove  to  mv  pupils,  if 
polh'ble,  the  truth  of  mv  experiments. 

According  to  my  experiments,  water  can  be  perfectly  freed 
from  air.  In  fuch  water  no  air-bubbles  arife  during  the  pro- 
cefs  of  freezing,  provided  the  air  has  no  aeceis  to  it.  Its 
communication  with  the  air  would  inftantly  make  them  ap- 
pear. 

For  the  fake  of  thofe  who  array  be  defirous  to  repeat  my 
experiments,  I  (hall  defcribe  an  infallible  method  by  which 
the  fmalleft  traces  of  air  in  water  may  be  detected.  None  of 
the  means  commonly  ufed  for  the  purpofe  are  fufficvent  w  hen 
accuracy  is  required,  as  is  the  cafe  in  the  prefent  inriance. 

I  pour  the  water  deltined  for  examination  into  an  earthen 
veffe!,  communicate  a  blue  tint  to  it  by  a  furheient  quantity 
of  Solution  of  litmus,  which  I  preferve  ready,  of  a  certain 
ftrength,  for  fuch  purpofes  :  I  then  till  with  it  a  flafk  in  fuch 
a  manner,  that  the  aperture  of  the  flafk  is  kept  under  water 
d  urine  the  time  of  fdlino-:  taking  care  to  (hake  the  flafk,  that 
the  fmalleft  air-bubble  may  not  remain  m  it.  I  then  invert 
the  flufk  in  the  water,  and  introduce  into  it,  in  the  common 

manner, 
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manner,  pure  nitrous  ga<  until  i-i6th  or  i-20th  of  it  is 
filled.  I  then  place  the  flafk  in  a  dilh,  and  intercept  its  com- 
munication with  the  atmofphere  by  means  of  mercury.  Now, 
if  there  be  any  air  in  the  water,  its  oxygen  gas  mull  unite 
with  the  nitrous  gas,  producing  more  or  lefs  acid  according 
to  the  quantity  of  the  oxygen  gas.  The  folution  of  litmus, 
therefore,  mull  acquire  a  red  colour,  and  that,  ceteris  paribus, 
more  or  lefs,  and  in  a  fhorter  or  longer  time,  according  to 
the  quantity  of  oxygen  prcfent  in  the  water.  When  you  in- 
tend to  examine  different  kinds  of  water  at  the  fame  time, 
after  it  has  Hood  two  days  introduce  into  it  carefully,  in  fmall 
quantities,  by  means  of  a  fyringe,  an  alkaline  folution  ;  and 
from  the  quantity  of  the  folution  neceflary  to  reftore  the  blue 
colour  to  the  folution  of  litmus,  which  has  been  turned  red, 
you  can  eflimate  very  accurately  the  relative  quantity  of  oxy- 
gen gas,  and  confequently  that  of  the  common  air  mixed 
with  the  water. 

A  proof  of  this  kind  was  neceffary  in  order  to  determine 
with  certainty  whether  water  could  be  entirely  freed  from 
oxygen  gas,  and  confequently  from  common  air  ;  for  azotic 
gas  is  never  prcfent  in  water  alone. 

Diliilled  water,  however  carefully  prepared,  and  immedw 
ately  received  as  it  comes  off  in  flafks  clofclv  ("topped,  cannot 
bear  the  proof  by  nitrous  gas.  Water  freed  from  air  by 
means  of  the  air-pump  again  imbibes  it  as  foon  as  the  air 
has  free  accefs  to  it :  even  if  the  water  be  boiled  in  the  flafk, 
when  expofed  for  a  few  moments  to  the  atmofphere  it  be-r 
comes,  in  fome  mealure,  reddifh  by  this  proof. 

After  a  oreat  many  fruit  lefs  attempts,  I  was  never  able  to 
free  water  entirely  from  air  but  by  the  following  procefs  : 

I  boil  pure  water  for  at  leall  two  hours  in  a  large  baion  ; 
colour  it  with  litmus;  warm  a  large  Itoppered  ffafk  in  it, and, 
holding  it  by  means  of  a  pair  of  forceps,  fill  it  entirely  with 
the  boiling  water.  I  let  the  flalk  remain  for  at  leall  half  au 
hour  with  its  aperture  fome  inches  below  the  furface  of  the 
boiling  water,  frequently  linking  its  iides  wilh  the  forceps  to 
expel  any  air  which  may  ltill  remain  in  it.  I  then  invert  the 
flafk.  place  it  in  an  earthen  vcffel,  and  immediately  introduce 
nitrous  <ras:  1  then  intercept  all  communication  with  the 
external  air  by  mercury,  of  which  there  nmft  be  a  fufficient 
quantity,  on  account  of  the  diminution  of  the  volume  of  the 
water,  and  particularly  of  the  nitrous  gas,  by  cooling;  in 
confequence  of  which  the  mercury  riles  into  the  flalk  to  a 
certain  height.  In  this  manner,  I  had  the  lati>faefion  to  fee 
that  the  liquor  retains  its  blue  colour  for  weeks;  a  certain 
proof  that  water  can  be  entirely  freed  from  air. 

I  was 
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I  was  now  enabled  to  proceed  a  ftep  further,  and  to  deter- 
mine whether  after  this  procefs  any  of  the  bafes  of  air,  and, 
in  particular,  free  oxygen,  remained  in  the  water,  which 
during  freezing  might  be  extricated  in  the  ltate  of  elaflie  air. 
Oif  one  of  the  coldeft  evenings  of  the  month  of  December 
J  801,  I  filled  fome  flafks,  in  the  manner  already  mentioned, 
with  blue-coloured  water  freed  from  its  air  and  with  nitrous 
gas,  and  others  with  water  without  any  addition  ;  all  of  which 
I  placed  in  the  window.  Next  morning  no  change  was  to 
be  obferved,  though  the  fro  (I  had  been  very  ftrong :  the  water 
in  all  the  flafks  was  in  a  ftate  of  perfect  fluidity.  This  phe- 
nomenon, 1  acknowledge,  is  very  common :  but  I  mention 
it  becaufe  fome  confider  the  impeded  difengagemcnt  of  air 
as  the  caufc  of  it ;  an  idea  which  1  was  not  ignorant  of,  and 
which  agrees  with  the  refult  of  this  experiment. 

This  circumftance  rendered  the  experiment  more  agreea- 
ble; and  being:  certain  that  everv  thing:  would  freeze  on  the 
leaft  agitation,  I  was  enabled  to  obferve  better  the  fmalleii 
change  which  would  take  place  during  the  procefs  of  freezing. 

What  I  expected  took  place;  none  of  thofe  prefent  during 
the  freezing  could  obferve  the  leaft  change  of  colour.  We 
every  where  faw  bubbles  appear,  and  difperfe  themfelves 
widely  through  the  lump  of  ice;  but  they  were  merely  ni- 
trous gas.  At  the  end  of  two  davs  we  did  not  perceive  the 
leaft  trace  of  rednefs  in  the  ice,  till  the  flafk  at  length  burft- 
ing,  and  the  air  thus  having  free  aceefs,  the  whole  mals  in- 
ftantlv  became  red.  The  flafks  which  contained  no  nitrous 
gas,  or  tincture  of  litmus,  exhibited  during  the  freezing  of  the 
water  no  air-bubbles;  but  when  the  flafks  burfl:  in  confe- 
quence  of  the  froft  increafing,  the  mafs  of  ice  was  immedi- 
ately interfperfed  here  and  there  with  air-bubbles. 

But  though  thefe  experiments  fully  proved  my  idea  in  re- 
gard to  the  origin  of  air-bubbles  in  ice,  I  was  very  defirous 
to  obferve  the  phenomena  of  freezing  in.  vacuo. 

Mv  former  pupil  and  worth v  friend  Van  In  En  Kniphuifen, 
lord  of  Nienoord,  who  has  added  fo  much  luftre  to  his  noble 
birth  bv  an  affiduous  cultivation  of  the  fciences,  was  fo  kind 
as  to  affift  me  in  thefe  experiments,  and  to  allow  me  the  ufe 
of  his  valuable  apparatus. 

The  experiment  of  Lichtenberg  falls  to  the  ground.  We 
have  feen  curious  phenomena,  f  lhall  give  you  an  account 
of  them,  which  I  find  in  my  memorandums,  dated  Janu- 
ary 16,  i8o2.  This  will  be  more  than  fufficient  to  induce 
all  the  amateurs  of  the  ftudy  of  nature  to  repeat  mv  experi- 
ments. 

We  had  already  obferved  feveral  times,  with  great  fatisfac- 

tion, 
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tion,  the  fpongy  appearance  which  water  acquires  by  freezing 
ht-vaCuo^n  confeqtfence  of  it?  greater  cxpanfion,  which  every 
lime  that  the  glals  burft  was  unaccompanied  with  the  appear- 
ance of  air- bubbles,  hut  immediately  on  the  introduction  of 
air  they  fpread  themfelves  through  the  whole  mafs.  Hence 
there  was  no  douht  that  this  increafed  dilatation  was  entirely 
the  confequence  of  the  aeriform  water,the  cxpanfion  of  which 
was  not  impeded  by  the  preflure  of  the  atmofphcrc.  \\re  re- 
peated this  experiment  for  the  I  aft  time  on  the  fame  day, 
when  the  froft  was  perceptibly  lefs  intenfe.  A  beer-glafs 
capaWeof'Coritafbing  eight  ounces  was  two-thirds  filled  with 
diltilled  water  as  much  treed  from  air  as  poilible  :  it  was  im- 
mediately placed  under  the  receiver  of  an  air-pump,  and  the 
air  was  exhausted  as  fpeedily  a  jpoffible.  At  the  end  of  fome 
hours  we  faw  a  phenomenon  which  appeared  fo  itrangeand 
fingular,  that  I  was  at  Brft  incapable  ot  faying  what  it  might 
be.  The  freezing  water  had  railed  itfelf  up  in  a  ftraight 
column  nearly  three  inches  above  the  glals,  being  in  thiek- 
nefs  in  the  middle  above  a  line,  and  at  the  bottom  two  lines. 
The  water  was  equally  frozen  at  the  fnrface  and  throughout 
the 'whole  mafs :  the  cellular  or  fpongy  appearance  exifted 
onlv  under  the  column,  and  extended  to  the  middle  of  the 
bale.  No  air-bubbles  were  any  where  to  he  feen.  It  is  pro- 
bable that  the  flownefe  of  the  freezing  may  have  contributed 
to  produce  this  lingular  phenomenon. 

We  conjectured,  and  with  great  probability,  that  this  co- 
lumn was  hollow. and  had  ferved  for  discharging  the  aeriform 
water.  As  i'oon  as  the  air  was  admitted  under  the  receiver 
we  faw  a  movement  in  the  pipe  like  that  of  air  which  pene- 
trates into  a  wet  glafs  tube,  and  in  the  mean  time  a  great 
many  air-bubbles  appeared  in  the  cavities  at  the  bottom  of 
the  column.  15v  introducing  a  hit! brittle  into  the  aperture, 
and  employing  a  magnifying  glals,  we  could  eafily  trace  the 
hollow  part  vi  the  tube  to  the  cavity  where  the  air-bubbles 
were. 

The  air,  therefore,  on  this  occafion  had  no  (hare  in  the 
expanlion  of  the  ice;  and  as  our  water  before  freezing  never 
contains  fo  much  air,  it  appears  that  during  the  freezing  it 
could  contribute  little  or  nothing  towards  the  expanfion. 

Expanlion  is  a  phenomenon  common  during  all  cryital- 
lizatiort,  and  is  a  confequence  ol  the  peculiar  regular  form 
which  the  mnleci'.e  of  bodies  adhering  mutually  to  each  other 
aflfume,  and  by  which  means  larger  vacuities  are  formed. 
Expanlion  is  tncreafed,  and  particularly  during  the  cryital- 
Hzation  of  water,  by  the  aeriform  Itate  to  which  a  yart  of  it 
is  brought  bv  the  difengaged  caloric. 

5       '  E  While 
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While  a  part  of  this  caloric,  difengaged  during  the  procefs 
of  freezing,  keeps  the  water  beneath  the  cruft  of  ice  in  a  ftate 
-  of  warmth  and  fluidity,  another  part,  in  confequence  of  the 
aeriform  expanfion  ol  the  Water,  forms  the  cavities  in  the  ice 
by  which  the  fo  necelTary  communication  between  the  ex- 
ternal air  and  the  fluid  water  is  maintained,  in  order  to  fup- 
port  the  life  of  thole  beings  which  reficle  in  it. 

And  what  would  be  the  cafe  with  vegetation  if  ice  were 
a  body  impermeable  to  air?  While  the  warmth  of  the  earth 
is  maintained  as  far  as  poffible  under  its  hard  furface  by  the 
power  of  congelation,  the  air  continually  penetrates  through 
it;  by  which  means  the  principles  of  germination  are  pre- 
served in  the  feeds,  and  prepared  for  development. 

Mv  experiments  have  alio  fhown  that  ice  water  produced 
by  a  flow  thaw  contains  more  air  than  water  winch  has  not 
been  frozen  during  the  fame  time. 

But  fnow  water  in  particular  contains  much  more  air 
than  common  rain  water;  and  this  air  contains  more  oxygen 
than  the  air  obtained  from  rain  water. 

The  opinion  of  Haffenfratz,  which  may  be  ken  in  the 
fourth  part  of  the  Journal  Poly technique*,  is  fully  confirmed, 
whatever  Dr.  Carradori  may  aflert  to  the  contrary  f.  Snow 
-  water  may,  with  great  propriety,  be  called  oxygenated  water. 
This  I  can  incontrovertibl-y  prove,  not  only  in  the  ufual  man- 
ner by  fulphate  of  iron,  but  in  particular  bv  means  of  nitrous 
gas;  and  have  fhown  it  more  than  twenty  times  in  my  lec- 
tures, as  a  thing  of  importance  not  only  to  philofophy  but  alfo 
to  pharmacy.  What  1  aflert  may  be  eafily  proved  in  the  fol- 
lowing manner: 

Fill  two  tiafks,  one  with  fnow  and  the  other  with  rain 
water,  and  place  them,  inverted,  in  boiling  water  :  the  air 
will  then  evidently  be  leen  to  collect  itfelf  at  the  bottom  (now 
the  top).  Yeiterday  my  amanuensis,  H.  Ui'kens,  exhibited 
to  us^  this  important  phenomenon.  A  flatk  filled  with  rain 
water,  which  at  that  time  confided  chiefly  or  melted  fnow, 
did  not  prefent  one-half  of  the  air-bubbles  exhibited  by  fnow 
water  collected  in  the  garden. 

Befides  this  larger  quantity  of  air,  and  particularly  oxygen 
gas,  fnow  water  contains  alfo  much  leaver  extractive  particles 
than  rainwater;  and  from  thole  two  circumstances  we  can 
explain  the  properties  by  which  this  water  diftinguiflies  itfelf 
Irom  rain  water,  as  a  medicine,  as  drink,  and  in  many  ceco- 
nomical  ufes. 

It  is  neecHefs  to  inquire,  why  this  water  is  fometimes  hurt- 

*  See  Phil    Mag.  vol.  iii.p-  233.  +   lhiJ.  vol.  iv.  p.  %if. 
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ful  in  cafes,  of  inflammation  of  the  eves  ?  why  it  occafions 
colic,  griping  pains,  and  other  affections,  when  drunk  cold  ? 
But,  without  enlarging  further  on  this  fubject,  I  (hall  here 
mention  a  remarkable  effect  of  the  wife  difpenfations  of  Na- 
ture. As  fnow  water  contains  oxygen  united  with  little  ca- 
loric, it  thereby  poflefles  a  Wronger  tendency  to  communicate 
its  oxygen  to  bodies  fufceptible  of  oxygenation.  No  lubttance 
in  nature  deprives  water  of  its  oxygen  with  more  avidity  than 
fertile  earth.  Snow  water  mixed  with  vegetable  mould,  and 
expofed  to  the  folar  light,  improves  the  mould  in  a  ihort 
time.  Almott  as  foon  as  a  lively  fi(h  placed  in  a  glafs  of 
water  containing  oxygen  makes  the  fuperfluous  oxygen  dif- 
appear,and  fills  the  water  with  carbonic  acid  gas  in  its  room, 
is  the  oxygen  taken  up  by  the  earth  afhTted  by  the  influence 
of  the  light.  Pure  earths  do  not  exhauft  fnow  water  of  its 
oxygen ;  nor  do  they  attract  the  oxygen  of  the  atmofphere, 
as  alter  ted  by  Von  Humboldt. 

I  have  long  been  convinced  of  the  contrary,  from  various 
experiments.  It  appears,  in  particular,  that  carbon  is  the 
principle  whofe  ftrong  affinity  for  oxygen  produces  fo  many 
important  phenomena,  and  which  nature  continually  em- 
ploys in  the  composition  and  decompofition  of  organic  bo- 
dies:  it  is  carbon  alfo  which  in  this  cafe  deprives  water  of 
its  OX)' gen,  and  confequentlv  frees  it  from  what  renders  it 
prejudicial  to  health,  and  unfit  for  the  purpofes  of  lite. 

That  which  is  prejudicial  to  us  is  improved  by  the  ground, 
and  at  the  fame  time  gives  power  and  activity  to  the  mould. 

When  the  fnow  covers  the  earth,  it  lends  to  keep  it  warm : 
the  fnow,  as  a  body  which  cannot  conduct  calorie  in  a  very 
fhiall  degree,  prevents,  by  its  interpolation,  the  cold  air  from 
taking  the  caloric  from  the  earth.  But  this  does  not  appear 
to  be  the  only  caufe  of  its  fertilizing  power.  The  fnow  melt- 
ing and  penetrating  into  the  foftened  earth  communicates  to 
it  oxygen,  promotes  by  thefe  means  the  germination  of  feeds: 
the  young  plant  grows  with  more  vigour,  becaufe  the  carbon 
of  the  fertile  earth  combining  with  the  oxygen  is  converted 
into  carbonic  acid,  and  thereby  acquires  more  folubilityj  while 
the  water,  by  its  ftimulattng  property,  contributes  to  excite 
that  activity  which  had  been  rendered  dormant  in  the  roots 
by  the  cold. 

This  fertilizing  power  of  fnow,  which  was  before  afcribed 
to  nitrous  particles,  but  the  prefence  of  which  was  never 
proved,  feems  thus,  according  to  the  idea  of  Ingenhoufz,  Haf- 
ienfratz,  and  other  naturalifts,  to  be  explained  in  a  more  fa- 
tisf-ictory  manner. 

I  fhall  now  conclude  this  Ihort  euay  by  exprefiing  a  hope 

that 


Kscycrvations  en  the  Lotus  of  Egypt.  257 

that  I  have  here  given  philofophers  a  further  inducement  to 
admire  with  me  the  great  and  noble  operations  of  the  divine 
providence,  which  fo  evidently  appear  in  the  different  changes 
effected  in  air  and  water,  and  which  are  fo  neceflary  for  fup- 
porting  and  maintaining  the  creation. 

Groningen, 
February  26,  1^03. 


XLV.     Obfervations  on   the  Lotus  of  Egypt.       Bv  Alire 
R  a  f  f  e  n  A  u  -D  t  l  i  l  k,  Member  of  the  InjTitute  of  Egypt  *. 

OINCE  my  return  from  Egypt  T  prefented  to  the  Mufeum 
of  Natural  Hiftpry  different  kinds  or  feeds  and  feveral  bulbs 
of  the  nymph  a  a  c&rulea,  of  which  an  accurate  defcription  was 
given  in  Egvpt  by  C.  Savigny,  my  colleague.  Thefe  bulbs 
began  to  germinate  towards  the  end  of  MefTidor,  when  kept 
immerfed  in  water.  T  collected  them  in  the  ifland  of  Ro- 
fetta  in  the  month  of  Ventofe,  year  8;  and  though  I  had  kept 
them  two  years  without  planting  them,  they  had  not  become 
defiecated:  one  of  the  plants  of  the  nymphaea  has  already  pro- 
duced feveral  flowers  fomewhat  fmaller,  lefs  odorous,  and  of 
a  paler  blue  colour,  than  thofe  in  Egypt. 

Though  I  made  a  tour  with  the  Commiffion  of  Arts  into 
Upper  felgypt  during  the  time  of  the  inundation,  which  is 
that  alio  ot  the  increafe  of  the  two  kinds  of  nymphaea  of  the 
Nile,  we  met  with  none  of  thefe  plants  in  that  country. 

The  waters  of  the  Nile  rife  to  a  confiderable  height  in  the 
Said,  and  much  lefs  in  Lower  tgypt.  The  nymphaea,  there- 
fore, eafily  reaches  the  furface  of  the  water,  during  the  in- 
undation, in  the  lakes  and  the  canals  of  the  Delta,  where 
thev  are  not  hurt  by  the  current  of  the  river.  It  is,  perhaps, 
for  a  contrary  reafon  that  the  nymphaea  does  not  grow  in  the 
Said. 

We  obferved  the  nvmphcea  c-seriilea  painted  and  engraven 
on  the  Egyptian  monuments  much  oftener  than  the  two  kinds 
of  lotus  mentioned  by  the  oldeft  hiftorians.  This  nvmphaea 
has  a  great  refemblance  to  thefe  kinds  of  lotus,  and  appears 
to  be  a  third  fpt'eies  of  it.    * 

Molt  authors  who  have  undertaken  to  make  known  the 
loins  in  regard  to  its  antiquity  have  fallen  into  many  errors; 
but  Mahudcl,  of  the  Academy  of  Infcriptions  and  Belles 

*  From  Anna  'es  du  Mufeum  National  d'Hifolre  NaiureHe,  No.  5 . 
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Lettres  *3  and  lately  profeflbr  Sprengel,  of  I  Lille  f,  have  given 
vli\  accurate  information  refpecling  thele  plants. 

The  expedition  to  Kg\  pt  afforded  nic  an  opportunity  of 
making  the  following  oblervations  pp  tlie  fame  iubjcot :  they 
are  naturallv  connected  with  thofe  already  made  in  Egypt 
by  C.  Savigny  on  the  nymphaea  caerulea,  and  complete  the 
hiitorv  of  that  plant. 

Herodotus  J  relate?  that  the  Egyptians  fed  on  the  lotus 
which  grew  in  the  waters  of  the  i^ile.  He  calls  this  lotus  a 
li!v,  and  fays  that  the  feeds,  Gmilar  to  thofe  of  tlie  poppy, 
were  employed  for  miking  bread.  lie  adds,  that  thev  ato 
alio  the  roots  of  the  lotus,  which  were  round,  of  the  fize  of 
an  apple,  and  of  a  fweet  and  agreeable  favour.  Herodotus 
then  fpeaks  of  another  kind  of  lily  refembling  a  rofe,  which 
grew  alio  in  the  Nile,  the  fruit  ot  which  had  the  form  of  a 
wafp's  neft,  and  which  contained  feveral  feeds  good  to  eat, 
and  of  the  fize  of  an  olive. 

Theophraftus  §  gives  a  very  accurate  defcription  of  the  fame 
plants: — "  The  lotus,"  fays  he,  "  grows  in  the  fields  when 
they  are  inundated.  Its  flowers  are  white,  and  have  petals 
like  thofe  of  the  lily.  They  fpring  up  in  great  numbers  clofe 
to  each  other.  They  (hut  their  leaves  at  lun-fet,  and  conceal 
their  fruit.  Thefe  flowers  open  again  when  the  fun  reappears, 
and  rife  above  the  water ;  and  this  alternation  is  repeated  till 
the  fruit  is  completely  formed,  and  the  flowers  have  dropped 
off.  The  fruit  is  equal  to  that  of  a  large  poppy,  and  contains 
a  great  number  of  feeds  fimilar  to  grains  of  millet.  The 
Egyptians  depofit  the  fruit  in  heaps,  and  fuffer  the  rind  to 
putrefy  ;  thev  then  feparate  the  feeds  by  warning  them  in  the 
,\i  e,  drv  them,  and  knead  them  into  bread.  The  root  of  the 
lotus  calied  ear/tan  is  round,  and  of  the  fize  of  a  quince.  Its 
rind  is  black,  and  like  that  of  the  cheftnut.  This  root  is 
white  in  the  inude,  and  is  eaten  cither  raw  or  boiled." 

The  lily  of  the  Nile,  like  the  roles  mentioned  by  Herodo- 
tus, is  called  by  Athenaeus  ||  Egyptian  bean,  and  the  rofe 
lotus.     Theophraltus  gives  it  the  name  of  bean. 

"  This  bean  grows  in  the  marines  and  ponds.  Its  Hem  is 
four  cubits  in  length,  and  as  thick  as  the  finger.  It  refem- 
blcs'a  reed  without  knots.  The  fruit  it  bears,  is  -fliaped  like  a 
wafp's  neft,  and  contains  about  thirty  beans  a  little  prominent, 
each  depofited  in  a  different  cell.  The  flower  is  twice  as  large 
as  that  of  the  poppv,  and  entirely  a  role.    The  leaves  are  fup- 

•    Hiftoirt   le    Vu    letniedes  Infcriptions,  vol.  ii.  p.  2S5. 

f  An  iq  itatum  botanicarum  Specimen  primum,  p.  4.;. 

%  In  Y.u; .   pe,  cup.  xcii. 

§    1",  iliit.  Ptant.  lib.  \t.  cap.  rb. 

II   Atlicna-i  Dcipnofoph.  lib.  iji.  p.  72  ;  lib.  xv.  p.  6-7. 
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ported  by  pedicles  fimilar  to  thofc  offrftits:  thev  are  large, 
and  have  a  refemblance  to  a  Theffalian  cap.  When  one  of 
the  beans  is  bruifed  there  is  feen  in  the  in  fide  of  it  a  final  I 
body  folded  together,  from  which  the  leaf  arifes.  The  root 
is  thicker  than  that  of  a  firong  reed,  and  has  partitions  like 
the  ftem.  It  fefves  as  nourifltment  to  thofc  who  relide  near 
the  marfhes.  This  plant  grows  fpontaneoufiy,  and  in  abun- 
dance. It  is  fown  alfo  in  the  mud,  by  forming  for  it  a  bed 
of  ltraw,  in  order  that  it  may  not  rot." 

The  lotus  of  Herodotus  and  Theophraftus  grows  alfo  in 
Egypt.  It  is  the  nvmpbcra  lotus  of  Liunasus  *,  the  cha- 
racters of  which,  compared  bv  C.  Sayigny  to  thofe  of  the 
vymphcra  ccrulca,  agree  with  the  defcriptions  given  by  the 
anticnts. 

In  regard  to  the  rofe  lily  or  Egyptian  bean,  which  is  fre- 
quently carved  out  among  the  ornaments  and  fymbolical  re- 
prcfentations  of  the  Eurvptian  temples,  it  no  longer  grow?  in 
that  countrv ;  and  would  have  remained  unknown  to  natu- 
ralitts  had  it  not  been  difcovercd  in  India.  This  plant  has 
been  called  by  Linnaeus  f  the  nymphtra  nelumbo.  Its  fruit, 
which  the  Greeks  compare  to  a  wafp's  neft,  has  a  perfect  re- 
femblance to  it.  Thev  called  it  cibor'ion\  on  account,  no 
doubt,  of  its  refemblance  to  a  cup.  This  fruit  is  fhaped  like 
the  fpout  of  a  waterino-.pot,  and  is  flatted  at  the  upper  part, 
which  contains  from  fifteen  to  thirty  final!  foffoe,  containing  a 
like  number  of  feeds  of  the  fize  of  a  nut,  and  fomewhat  promi- 
nent. The  plumula§,  which  is  the  rudiment  of  the  leaves,  is, 
indeed,  rolled  up  in  the  middle  of  the  feed,  as  Theophraftus 
fays.  The  flowers  are  rofes,  and  verv  large.  The  leaves  are 
orbicular,  thuriform,  and  about  two  feet  in  diameter  ||. 

Belon  has  confounded  the  Egyptian  bean  with  the  coloca- 
fia^f  {arum  colocajia  Linn.),  which  is  cultivated  in  Egypt  : 
as  the  Greeks  often  cave  the  name  of  colocajia  to  the  root  of 
the  Egyptian  bean  **3  it  was  a  difficult  matter  to  avoid  con- 
founding thefe  two  plants. 

Sprengel  remarks,  that  the  appellation  of  colocajia  was  given 
alfo  to  the  nymphesa  lotus  \\. 

But  we  receive  as  much  information  refpecting  thefe  plants 

*  Species  Plantarum,  p.   729. 
■\   Ibid.  p.  730. 

%  Athen^i  Deipnofoph.  lib.  iii.  p.  72  ;  &  lib.  xi.  p.  477.  Diodorus  Si- 
culus,  lib.  i.     Dioicorides,  lib.  ii.  cap.  97. 

§  Gartner  De  Fructibus,  &c.  torn.   i.  p.  74.  tab.  19. 

j|   Hortus  Malabar,  torn.  xi.  p.  61. 

^[  Belon,  Ohfervations,  lib.  ii.  chap.  28. 

**  Athensei  Deipnofoph.  lib.  iii.  p.  72  &:  73. 

ft  Antiquitat.  botanic.  Specimen  prim.  c.  89. 
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from  antient  fculpturcs  as  from  the  account  of  hiftoriar>9. 
The  rofe  lotus,  or  i  gvptian  bean,  is  very  correctly  reprc- 
fented  in  the  molaie  of  Paleftrinc,  an  explanation  of  which 
has  been  given  bv  Barthelemy  in  the  Memoirs  of  the  Aca- 
demy of  Inlerii'ti'.ns  ami  Belles  -  Lcttres  *.  The  fruit,  the 
flowers,  and  the  leaves  of  that  plant  are  exceedingly  like. 
They  float  on  the  furface  of  the  water  in  a  lake  which  canies 
fcveral  barks  during  the  time  of  a  fcfiival.  This  painting 
brings  to  remembrance  a  patfage  of  Strabo  ' ,  who  lav-,  that 
people  made  excurfions  of  plea In re  in  boat-  on  the  lake- 
vered  with  beans,  and  that  they  (beltered  thcmfelves  from  the 
fun  with  the  leaves  of  that  plant.  On  the  Egyptian  monu- 
ments llarpocrates  is  rcprefented  above  the  flower  of  the  fruit 
of  the  rofe  lotus.  This  plant,  fo  well  known  in  antient 
Egypt,  is  at  prefent  celebrated  in  the  religion  of  the  Bra- 
nt in?,  and  is  often  placed  among  the  attributes  of  the  Indian 
deities  J. 

It  is  not  poffible  to  fay  to  what  kind  of  lotus  the  flowers 
feen  represented  on  the  heads  of  the  Egyptian  kings  or  dei- 
ties in  feveral  medals  belonged,  becaufe  the  fpecies  of  lotus 
differ  chiefly  in  regard  to  the  colour  of  their  flowers,  and  the 
form  of  their  fruits  or  leaves ;  but  on  the  walls  of  the  tem- 
ples of  Egypt,  and  on  the  cafes  containing  the  mummies, 
thev  may  be  eafilv  diftiqgniflaed  when  the  painting  is  in  good 
preservation.  The  Egyptians  often  represented  the  leaves  of 
the  white  lotus  (nympbaa  lotus)  of  the  fame  (ize  as  the  flow- 
ers, though  naturally  the  leaves  are  much  larger;  but  they 
have  omitted  to  mark  the  indentations  of  thefe  leaves,  which 
indeed  are  wanting  when  the  plant  is  very  young.  I  have, 
however,  \\^nn  in  the  table  of  Latopolis  this  lotus  represented 
with  the  leaves  indented. 

But  it  would  be  in  vain  to  feek  for  fcrupulous  cxaclnefs  in 
allegorical  fculpturcs.  Thus  on  the  bafe  of  the  ftatue  of  the 
Nile,  placed  in  the  gardens  of  the  Tuikrits,  the  fruit  of  the 
lotus  is  very  exactlv  reprefenied,  but  the  leaves  which  ac- 
company it  are  not  thole  of  that  plant. 

The  fruit  of  the  white  lotus,  which  has  the  fame  form  as 

*  Hiftoire  dc  1'Acad.  des  Intcript.  1790.  The  Pittnrr  anlicbe  Ji  T ''rtro 
S.  Bait  bolt,  which  repre&nt  the  mofaic  with  it*  colours,  may  be  feen  in 
the  library  of  the  Pantheon. 

f  Strabo,  lib.  xvii.  The  Geek,  text  has  been  badly  interpreted  by 
tranflators,  who  fuppofed  that  the  boats  rowed  along  under  the  fhadc  of 
the  ieaves,  which  rofe  to  a  great  height  above  the  water.  Thefe  leave? 
float  on  the  fuvface  of  the  water,  and  an.  rery  broad.  It  appears  that  the 
boats  were  covered  with  them  in  order  io  form  .;  fh  do,  as  they  arc  covered 
in  Egvpt  at  prefent  with  the  leaves  of  the  dare-nee  and  with  reeds. 

1  Syftema  Brahmanicum  Fr.  Pauliinii,  u  Bartholom.  tab.  9  &  10. 
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that  of  the  poppy,  may  be  diftineuifhed  on  the  Egyptian 
monuments.  In  my  opinion,  this  refernblance  has  made 
the  fruit  of  the  lotus,  delineated  on  feveral  Egyptian  medals, 
to  be  confounded  with  that  of  the  poppy.  The  fruits  repre- 
fented  on  thefe  medals  are  the  fame  as  thofe  fculptured  on 
the  Egyptian  monuments  anterior  to  thofe  of  the  Greeks. 
It  does  not  appear  from  anv  hiftorical  testimony  that  the 
Egyptians  ever  made  much  ufe  of  the  poppy;  and  they  ra- 
ther placed  the  fruits  of  the  lotus  among  the  attributes  of  Ifis, 
with  ears  of  corn,  as  a  fign  of  abundance  and  fertility,  fince 
they  were  long  accustomed  to  make  a  fort  of  bread  with  the 
feeds  of  that  plant.  The  Etrvptian  lotus  was  very  little  known 
to  the  Greeks  and  the  Romans,  who  compared  it  to  the  mod 
common  plants.  Herodotus  calls  the  lotus  a  lily ;  Theo- 
phraftus  compared  it  to  the  poppy,  and  Pliny  calls  its  flowers 
poppies*.  Another  caufe  which  may  have  occasioned  the 
lotus  to  be  confounded  with  the  poppv,  is  the  refeniblance 
which  exifts  between  the  attributes  of  Ifis  and  thofe  of  Ceres, 
to  whom  the  poppv  was  confecratedf. 

The  nxmphcea  lotus  and  the  nymph&a  nelumbo  are  the  two 
fpecies  of  lotus  defcribed  by  Herodotus  and  Theophraftus. 
Both  grew  naturally  in  Egypt,  and  were  cultivated  in  that 
country.  It  was  the  fruit  of  the  cultivated  nympbaa  lotus  to 
which  Pliny  gives  the  name  of  lotometra  \. 

A  pafiage  in  Athenams  proves  that  the  nymfbaa  c-crulea 
is  a  third  fpecies  of  lotus.  This  author  relates  that  Antino- 
ian  §  crown?  were  made  at  Alexandria  with  the  role  lotus, 
and  that  the  blue  were  interwoven  with  thefe  crowns.  The 
flowers  of  thefe  different  kinds  of  lotus  are  very  odoriferous, 
have  great  fplendour  and  frefhnefs,  and  muft  have  been  fe- 
lecled  for  making  crowns.  Heliodorus  relates,  that  couriers 
who  announced  a  victorv  in  Meroe  were  crowned  with 
lotus  || .  When  Plutarch  fpeaks  of  a  crown  of  melilot  which 
fell  from  the  head  of  Ofirisif,  and  when  he  claffes  that  plant 
among  thole  which  grow  in  tiro  Nile,  he  alludes  to  a  crown 
of  lo'.us.  Athenaeus  relates,  that  the  lotus  was  alfo  called  me- 
lilot**, and  that  it  was  formed  into  melilotine  garlands.  The 
i.imc  historian  tells  us  alfo  why  the  role  lotus  was  called  the 
Antinoian.     A  poet  prefented   the  emperor  Adrian,  during 

f  Plin.  Hilt.  Nat.  lib.  xiii.  cap.  17. 

\  Virgil.  Georg.  i.  v<r.  212.     Ovid.  Fail.  lib.  iv.     Theoc.  Idyll,  vii. 
ver.  1; 3.     C-.llimach.  Hymn.  Ccr.  ver.  4.5. 
t  Plin.  Hill.  N'at.  lib.  xxii.  cap.  21. 
§    Athenaei  Dcipnofoph.  lib.  \v.  p.  6-7. 
J]   Hefibdor.  Ethiop.  lib.  x.  c^p.  iff. 
<[  Treatil'e  on  tils  and  OfiriSi 
**  Athcnxi  JDtipnofoph.  lib.  iii.  p-  73, 
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his  rcficlcncc  at  Alexandria,  with  a  rofe  Ictus  a<  a  rarity,  and 
laid  that  tliis  lotus,  which  had  grown  up  in  a  country  moid  - 
ened  by  the  blood  of  fo  terrible  a  lion,  ought  to  be  called  the 
Antinoian.  The  lion  of  which  the  poet  here  fpeaks  had  ra- 
vaged a  part  of  Libya,  and  had  at  length  been  deitroyed  by 
the  emperor  Adrian  during  a  hunting  excurfion. 

Independently  of  the  pTaufible  conjectures  of  fcveral  wri- 
ters refpecYing  the  origin  of  the  religion-  employment  which 
the  Egyptians  made  of  the  lotus,  thefe  plants,  on  account  of 
their  (iniple  and  natural  properties,  muit  have  been  \erv  much 
celebrated  in  antient  Egypt.  This  eountrv  being  indebted  to 
the  Nile  for  it£  profperity,  its  inhabitants  eonfulered  as  the 
fitins  of  a  great  benefit  the  plants  which  grew  in  the  waters 
ot  that  river.  The  flowers  of  the  lotus  rile  to  the  furface  of 
the  water  when  the  Nile  begins  to  inereafe,  and  announce 
the  inundation,  which  is  about  to  bring  abundance  along 
with  it.  Betides  the  names  of  bachemn  and  navj'ar,  which 
the  Egyptians  give  to  the  nvmpluea,  they  call  them  alio 
ay  is  el  Nil,  that*is  to  fay,  which  grow  up  in  the  Nile.  1  hefe 
names  certainlv  refer  to  the  fertility  about  to  be  renewed  by 
the  prefenee  ot  the  water-. 

The  Egyptians  collected  the  roots  of  the  lotus  when  the 
waters  of  the  Nile  retired.  At  prefent  they  are  icldom  col- 
lected :  but  ihey  multiply  very  much  in  the  rice-fields,  fo  that 
the  peafants  are  obliged  to  pull  them  up  after  the  rice  har- 
veft.  They  then  fometimes  eat  thefe  roots,  which  they  call 
liaro.  I  faw  fome  of  them  fold  in  the  market  of  Damietta 
in  the  month  of  Frimaire,  year  7  :  I  tailed  them,  and  found 
that  their  talte  was  not  difagreeable.  Thele  roots  are  round, 
or  iomewhat  oblong,  and  fmalter  than  a  common  e<:g.  The 
rind  is  black,  and  coriaceous:  they  exhibit  tubercles,  traced 
out  by  the  bafe  of  the  petioles  or  (hoots.  Thefe  roots  in  the 
infide  are  white  and  farinaceous;  in  the  centre  they  are  yel- 
lowilh.  After  the  inundation  they  remain  funk  in  the  earth 
which  has  become  dry ;  and  the  following  year,  when  co- 
I  by  water,  they  fend  forth  leaves  and  Imall  roots  merely 
from  the  fnmmit,  which  has  a  cottony  appearance.  The 
rauicula.'  penetrate  laterally  into  the  mud,  where  they  produce 
tubercles  which  become  fimilar  to  the  former  roots,  and 
which  multiply  the  plant.  The  Egyptians  to  collect  the 
feeds  wafhed  them,  after  leaving  the  rind  of  the  fruit  to  pu- 
trefy. This  method  is  the  only  one  that  could  be  employed, 
olherwife  thefe  feeds  would  become  mixed  and  deficcated 
with  the  parenchyme  of  the  fruit.  Thele  feeds  are  very  fmall, 
rofe-coloured  or  gray  on  the  outfide,  and  farinaceous  within. 
The  antients  compared  them  to  grains  of  millet.     I  have 
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heard  the  peafants  call  them  dochn  el  bachenin,  that  is  to 
fay,  millet  of  bachenin  :  but  they  told  mc  that  they  were  of 
very  little  ufe.  The  roots  and  feeds  of  the  nympheva  lotus  and 
thofe  of  the  nymph  tea  ccvruh-i  are  firm  far.  It  is  natural, 
then,  to  believe  that  the  Lgvptiaus  not  only  made  garlands 
of  the  blue  lotus,  but  that  they  ufed  it  for  food  like  the 
nympha-a  lotus.  This  is  proved  by  the  Egyptian  fculptuves, 
fince  the  blue  nvmj  hica  is  often  reprefented  among  the  offer- 
ings of  fruits  in  the  grottos  of  Said,  the  paintings  of  which 
exhibit  fcenes  of  domeftic  life. 

Of  the  two  kinds  of  nymphcea,  the  Egyptians  at  prefent 
prefer  that  with  blue  flowers,  which  is  often  reprefented  in 
the  temples.  Ebn  il  Bitar,  an  Arabian  phyfician,  who  has 
written  a  treatife  on  plants,  quoted  bv  Proiper  Alpinus  * ,  di- 
flinguifhes  two  kinds  of  bachenin  or  7i\?npb^:ai  the  beft  of 
which  is  called  that  of  the  Arabs.  I  pbferved  that  the  pea- 
fants  of  the  Delta  gave  the  name  of  bachenin  of  the  Arabs 
to  the  nympbeva  catrulea,  and  that  they  fet  lefs  value  on  the 
nymphcea  Ictus. 

As  the  antients  have  made  very  little  mention  of  the  blue 
lotus,  one  might  believe  that  it  was  brought  to  Egypt  from 
the  Eaft  Indies  along  with  the  rice,  fince  it  grows  abundantly 
in  the  rice-fields  of  the  Delta  ;  but  the  paintings  in  the  tem- 
ples evidently  prove  that  this  plant  is  as  antient  in  Egypt  as 
the  nymphcea  lotus. 

It  is  certain  that  the  nymphcea  cccrulea  extfts  in  India.  In 
the  Hortus  Malabaricus  it  is  called  citambel-f.  Rumphius 
confiders  it  as  a  variety  with  blue  flowers  of  the  nymphcea 
lotus  I.  This  nvmphaea  grows  alfo  at  the  Cape  of  Good 
Hope,  and  feems  to  be  fufficiently  diftinguifhed  by  the  fol- 
lowing phrafe  of  Brevn  :  nymphcea  ftore  Ccsruleo  odoratijjlmo 
Capitis  Bonce  Spei§.  A  figure  of  it  has  been  given  by  An- 
drews |j . 

*  Profperi  Alpini  Rcrum  Egypt,  lib.  iii.  cap.  10. 

•7  Tom.  ii.  p.  53.  tab.  27. 

1  Herbar.  Amboin.tom.  vi.  p.  72. 

§  Prodrom.  ii.  26. 

Jj   Botanitts  R^pofuoryj   197. 
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XLVI.  Memoir  on  fomt  Peculiarities  in  the  Anatomy  and 
Phyjiology  of  the  Shark,  particularly  rej peeling  the  Pro- 
duction of  its  Young.    By  Dr.  M I  t  C  h  I L  L,  o  f  New  York  * . 

JTjlLTIIOUGH  the  generation  anil  multiplication  of  ani- 
mals have  fo  long  exercifed  the  attention  of  philofophers,  the 
whole  fubje<Sfc  remains  involved  in  intricacy  and  indiMin&nefs. 
The  maxim  laid  down  by  Harvey,  and  adopted  by  Linnauis, 
of  omne  animal  ex  ovos  that  every  animal  proceeds  from  an 
egg,  has,  perhaps,  been  too  generally  received,  fince  nume- 
rous fa£ts,  related  by  Mr.  Bonnet,  in  his  work  entitled  Con- 
siderations fur  les  Corps  Organifes,  evince  the  propagation  of 
animals,  in  a  great  variety  of  cafes,  from  germs.  Notwith- 
fianding  the  multiplicative  powers  of  animals  have  been  thus 
traced  to  eggs  and  germs,  yet  a  popular  diftindlion  (till  pre- 
vails to  a  confiderable  extent,  of  claffing  animals  that  propa- 
gate their  fpecies  by  means  of  genital  organs,  into  oviparous 
and  viviparous. 

The  great  difcovery  of  Haller,  that  the  membrane  covering 
the  yolk  of  an  egg  was  really  a  continuation  of  the  membrane 
covering  the  inteitines  of  the  chick,  had  not  only  given  coun- 
tenance to  the  idea  of  the  pre-exi(lence  of  the  embryo,  but 
has  mown  that  animals,  whether  of  the  oviparous  or  vivi- 
parous kinds,  really  propagated  their  fpecies  in  pretty  much 
the  fame  way. 

Amidit  the  different  modes  in  which  the  embryo  and  its 
membranes  are  organized  in  different  animals,  there  fcems 
to  be  one  cafe  which  has  not  been  hitherto  defcribed  with 
the  accuracy  and  minutenefs  which  its  Angularity  deferves : 
the  genus  of  the  fqualus,  which  includes  all  the  animals  of 
the  mark  tribe,  has  fome  peculiarities  which  make  thefe  ani- 
mals approach  both  to  the  oviparous  and  viviparous  clalTes, 
without,  however,  belonging  ftric-fcly  to  either. 

It  had  been  known  a  long  time,  that  the  young  of  the 
iliark  had  iomething  in  their  (tructure  confiderably  different 
from  any  other  creatures,  and  figures  of  them  have  been  givi  a 
by  Edwards  in  his  Natural  Hitiory,  and  probably  copied  from 
thence  into  the  Encyclopasdia;  but  there  has  not  been,  as  yet, 
any  ditTe&ion  of  thefe  animals  in  this  period  of  their  exig- 
ence, nor  any  explanation  of  their  phyfiology  that  I  know  of. 
It  is  the  object  of  this  fhort  memoir  to  explain  the  uru6ture 
and  functions  of  the  foetus  of  a  fpecies  of  fliark  found  fre- 
quently along  the  coalt  of  New-York,  in  the  waters  of  the 
Atlantic,  during  the  fummer  months.  About  two  years 
*  Communicated  by  the  Author. 
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ago,  as  I  was  engaged  in  a  fithing  p.utv  in  one  of  the  bays 
on  the  fouth  fide  of  Long  Ifland,  a  lhark,  between  four  and 
five  feet  in  length,  was  taken  in  the  feine,  and  fe  cured  in  oar 
boat,  without  receiving  any  material  injury.  Upon  examina- 
tion, this  animal  was  found  to  be  a  female,  whofe  uterus  con- 
tained eleven  young  ones,  of  the  fize  and  figure  reprefented 
in  the  plate. 

Befides  thefe  young  ones  that  had  advanced  thus  far  in 
their  growth,  there  were  contained  a  large  number  of  ova 
within  the  body  of  this  fifh,  in  different  degrees  of  evolution 
and  f.ze,  fome  of  them  refembling  the  full  grown  eggs  of 
the  tortoife,  and  others  iimilar  to  the  fmaller  rudiments  of 
eggs  found  in  the  ovaria  of  laying  hens.  On  opening  the 
uterus  with  a  knife,  the  voting  rimes,  as  reprefented  in  the 
figure,  were  found  each  connected  with  an  egg,  dependent 
from  that  part  of  the  belly  which  may  be  coniidered  as  the 
umbilicus,  and  appearing  in  the  form  of  a  very  large  hernia. 
This  hernia,  on  examination,  proved  to  be  a  true  ovum,  filled 
with  yolky  fubltance,  evidently  intended  for  its  nourifliment : 
and  what  was  very  remarkable,  the  young  animal,  though 
grown  to  a  confiderable  fize,  and  connected  in  this  manner 
with  its  egg,  had  no  connection  whatever  by  means  of  an 
umbilical  cord,  a  placenta,  or  by  vetfels  of  anv  kind,  to  the 
uterus  of  its  dam  ;  but  it  was  fo  completely  organized  as  to 
derive  no  fuftenance  to  its  bodv,  nor  to  receive  anv  renova- 
tion of  its  blood  from  its  parent. 

The  membrane  covering  the  egg  contained  moft  beautiful 
ratfiiffcations  of  blood -veffcls.  The  arteries  descending  from 
the  little  fifli  could  be  ieen  fending  ofi*  their  branches  over 
its  whole  exterior  furface.;  and  terminating  in  veins,  to  unite 
their  trunks,  and  carry  hack  their  contents. 

The  Angularity  of  all -thefe  appearances  was  confiderabiy 
heightened  bv  the  Capability  of  the  little  fharks,  when  cut 
out  of  the  uterus,  to  live  for  a  confulerable  time  in  the  open 
air.  The  larger  part  of  the  brood  had  been  left  on  the  grafs 
of  the  fliore  where  the  dam  had  been  di fleeted  ;  but  the  three 
which  I  referred  far  examination  lived,  and  exhibited,  during 
the  greater  part  of  the  time,  brifk  motion  for  almoft  two 
hours,  although  expoled  to  the  temperature  oi  a  common 
atmofphere.  During  this  time,  while  they  lay  before  me  on 
a  plate,  nothing  of  the  kind  appeared  more  beautiful  or  di- 
flinct  than  the  branches  of  blood -veffejs  fhooting  through 
and  running  over  the  tranfparent  membrane  of  the  eog,  the 
blood  evidently  appearing  to  acquire  a  brighter  fcarlet  colour, 
whillt  the  fifh  was  thus  expoied  to  the  air,  than  it  had  pof- 
fetfed  during  the  immerlion  of  the  young  animal  in  the  tluid 
of  the  uterus.    It  feemed  to  have  acquired  more  rapidly,  and 
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to  a  greate*  quantity  than  before  exclufion  from  its  maternal 
membrane,  the  oxygen  of  the  air  to  which  it  was  expofed; 
the  union  of  which  with  the  blood  evidently  brightened  it» 
colour,  and  imparted  to  it  at  the  fame  time  fo  much  ol  a  fii- 
mulant  quality  as  to  have  fhortened  the  duration  of  its  life  by 
exeeflive  excitement. 

The  internal  ftruelure  of  the  fetus  of  this  (hark  may  be 
fecn  in  the  plate.  The  di  flection  was  made  by  my  colleague 
Mr.  Poll,  pfofeflbr  of  anatomy  in  Columbia  College  ;  and 
the  drawing  was  executed,  immediately  after,  by  Dr.  Alex- 
ander Andcrfon,  of  New  York,  in  the  prefence  of  the  late 
Dr.  Elihu  II.  Smith,  Mr.  William  Dunlap,  and  Mr.  Thome. 


In  this  drawing, 

A  reprefents  the  ovum,  with 
its  exterior  membrane  differed 
off. 

B,  the  internal  tube  or  duel: 
extending  from  the  egg  to  a  fac, 
or  refervoir  of  nutriment,  within 
the  body  of  the  fifli. 

C,  the  fac  alluded  to  in  B,  of 
confiderable  fize,  and  occupying 
a  good  deal  of  room  in  the  ab- 
domen :  it  was  tilled  with  a 
pulpy  or  foft  matter,  evidently 
derived  from  the  oviyn,  and  ap- 
parently- a  little  more  elaborated, 
and  prepared  for  nutrition,  bv 
fome  concocYive  operation  in 
the  fac  itfelf. 

D,  the  ftomach,  as  yet  not 
xhftended;  ofcourie  exceedingly 
fniall;  having  never  as  vet  beeq 

filled 


On  the  Anatomy  and  Vhyjiology  of  the  Shar.i.         2^7 

filled  with  food  derived  from   the  mouth.     In  the  plate  will 
be  iVen  a  final  1  paffage  or  opening, 

E,  through  which  the  alimentary  matter  in  the  fac,  C, 
pafles  into  the  itomacb,  to  be  abforbed  afterward  by  the 
ladteals  of  the  inteltines. 

F,  the  cefophagus,  of  nearly  the  fame  fize  with  the  fto- 
mach. 

GG,  the  two  lobes  of  the  liver. 

H,  the  eloaca,  or  gut  ('.retching-  towards  the  anus,  and 
filled  with  the  relufe  matter  of  the  alimentary  mafs. 

I,  the  external  membrane  connecting  the  egg  with  the 
fifh,  cut  through  and  turned  back. 

A  lpecies  ot  (hark,  called  catulus  major  vulgaris,  is  deli- 
neated by  Edwards,  but  appears  to  be  different  from  this. 
He  has  taken  two  views  of  the  parent  animal,  and  two  more 
of  the  young.  From  the  figures  there  given,  it  would  feeni 
that  the  fame  law  of  generation  obtained  as  in  this  fpecies. 
All  the  fpecies  probably  breed  in  the  fame  way. 

There  is  a  great  variety  in  the  multiplicative  procefs  of 
living  beings.  The  female  rana  pipa,  or  Surinam  frog,  nou- 
rilhes  its  young  in  certain  cells  or  cavities  in  her  back,  and 
not  in  the  womb.  The  opoljum  of  this  country  fupports  her 
young  appendant  to  the  teats  within  the  paunch  or  fac, 
called  a  falfe  belly.  The  kangaroo  of  New  Holland  has 
fomewhat  of  a  limilar  ftru&ure  and  ceeonomv.  More  ex- 
tenfive  and  penetrating  inquiries  fhow  the  exceptions  to  the 
common  mode  of  generation  to  be  almoft  indefcribablv  cu- 
rious and  diversified.  We  lee  no  end  to  the  variety  of  wavs 
in  which  the  perpetuation  of  the  fpecies  is  carried  on.  Even 
Spallanzani  (5  Viagg't  alls  due  Sicilie,  8cc.  p.  46),  though 
he  went  to  the  lake  of  Orbitello  on  purpoie  to  examine  the 
anatomy  of  the  large  eels  which  live  there,  could  difcover  in 
them  no  appearance  of  fex. 

When  1  publifhed  my  Inaugural  Dilfertation  in  1786, 
Circa  nov'i  Genlluram  Anhnalis,  I  was  decidedly  in  favour  of 
the  hypothecs  of  pre-exi(tent  germs,  and  of  the  production 
of  animals  by  their  gradual  evolution.  All  my  numerous 
experiments  on  generation  appeared  at  that  time  to  lead  to 
fuch  a  eonelufion,  though  I  have  fince  had  a  good  deal  of 
realbn  to  "doubt  the  foundnefs  of  the  inference;  and  the  ex- 
periment now  to  be  related,  though  it  throws  light  on  fome 
part  of  the  procefs,  leaves  the  main  queftion  almoft  as  un- 
fettled  as  ever.  In  17S9  1  ordered  a  large  fow  to  be  killed, 
immediately  after  having  had  intcrcourfe  with  a  male.  On 
examining  the  genital  organ-,  theblood-veffels  of  the  vagina, 
uterus,  fallopian  tubes,  and  fimbriae,  were  more  than  ulually 

difteuded, 
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diftended,  and  the  frmbriae  in  particular  were  in  a  condition" 
ol"  high  rednefs  and  inframcriation.  Their  fibres  were  length- 
ened, and  reached  fo  far  as,  on  one  fide,  to  embrace  the 
whole  ovarium,  and  contain  it  within  their  inclofure.  Hut 
the  mod  remarkable  appearances  were  in  the  ovarium  itfelf; 
The  fow  had  borne  pigs  before.  Some  of  the  ova  were  of 
courfe  exhautted  of  their  powers,  and  exhibited  the  appear- 
ance common  in  Inch  cafes.  The  whole  ovarium  was  tinged 
with  blood,  and  appeared  to  have  been  under  the  operation 
of  a  powerful  ftimulus.  The  entire  fubftance  fcemed  to  have 
been  enlarged.  The  ova  partook  of  this  enlargement,  and  all 
of  them  had  evidently  Shared  in  the  excitement  and  fuffufioii. 
Some  of  them  were  but  little  fwelled  :  fome  were  fo  tumid  as 
to  be  on  the  point  of  burning :  the  membrane  of  others  was 
ruptured,  and  the  contents  partly  protruded  ;  and,  in  fevcral* 
the  fubftance  difi  barged  from  the  broken  ovum  was  fairly 
within  the  grafp  of  the  fimbriae.  I  imagined  now  I  had  be- 
fore me  proof  fufficient  to  determine  the  derivation  of  the 
foetus  from  the  mother.  I  accordingly  examined  the  portions 
of  fubftance  difcharged  from  one  ovum,  and  extracted  from 
others,  with  all  poflible  care.  Butinftead  of  finding  an  em- 
bryo, or  any  thing  like  the  rudiment  of  a  young  animal,  the 
little  mafles  I  had  obtained  refembled  coagulated  blood  more 
than  any  tiling  to  which  I  can  compare  them,  and  appeared 
to  have  no  more  of  organization  or  figure  than  is  frequently 
feen  in  grumes  or  clots  of  that  fluid. 


XLYII.  On  the  Management  and  Improvement,  by  Tillage, 
of  old  Grafs  Lands  on  a  direct  Clay,  fucb  as  is  found  in 
the  Wilds  of  Surrey  and  Sufex*. 

X  HE  fubftratum  to  this  foil  being  impervious  to  water, 
the  furface  mult  confequently  be  continually  faturatcd  with 
moilture.  Many  landlords  oh  fuch  foils  reftfi<Sfc  their  te- 
nants, by  covenants,  not  to  till  or  plough  up  the  old  grafs 
lands,  under  an  appruheniion  of  the  foil  being  exhuufted  by 
tillage  and  cropping.  In  this  unproductive  ltate  the  land 
lets  lor  from  five  (hillings  to  (even  fhillings  and  fix  pence  an 
acre;  and,  being  always  full  of  ftaguant  water,  the  produce, 
con  lifts  of  ppifonous  weeds,  water  quitch,  and  a  little  four 
grafs.     Two  acres  will  keep  one  head  of  lean  cattle  alive  for 

*  From  Mr.  Clofe's  Paper  in  the  Communications  to  the  Board  of  Agri- 
cultures, •  rt  j  .  \V  -  ,..'.  ..  •>:"..  part  of  this  paper  in  cur  laft 
Number,  ;  ■  i   j 

twenty 
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twenty  fpring  and  fummer  weeks.  Some  labour,  and  a  con- 
siderable expenfe,  will  be  requisite  to  bring  this  Stubborn,  lie- 
rile  foil  to  a  ftate  of  fertility. 

I  would  fir  ft  recommend  the  furface  to  be  pared  and  burned, 
and  the  a(hes  to  be  fecured  drv  upon  the  headlands  of  the 
fields,  by  a  covering;  of  earth,  feds,  or  thatch.  This  opera- 
tion muft  be  finished  in  the  fummer.  As  foon  as  the  au- 
tumnal rains  have  moistened  the  foil  fa  as  to  enable  a  plough 
to  turn  a  furrow  leven  or  eight  inches  deep,  this  operation 
fhould  be  performed,  forming  each  ridge  with  only  two  fur- 
rows, three  feet  from  the  centre  of  one  ridge  to  the  centre  of 
the  other.  Then  let  the  fcariiier,  with  three  long  tines,  or 
teeth,  pafs  at  the  bottom  of  every  furrow  to  loofen  the  foil 
five  or  fix  inches  deeper.  Water  furrows  Should  be  cut  fo  as 
to  lay  the  land  dry  all  the  winter.  Should  the  winter  prove 
favourable,  the  tops  of  thefe  ridges  may  be  harrowed  down 
with  the  fixed  harrow,  and  the  fcarirler  paiTed  again  through 
the  bottom  of  the  furrows,  and  the  ridge  formed  over  this 
deeply  pulverized  foil :  if  not,  they  mult  remain  until  per- 
fectly dry  in  the  fpring.  In  tilling  foils  of  all  denominations 
in  which  the  elay  predominates,  this  general  rule  fhould  be 
obferved  ;  no  iujurv  will  be  fu Rained,  from  ploughing  them 
when  wet,  previous  to  the  winter  frofts  :  but  all  the  hories 
on  a  farm  had  better  remain  idle  than  touch  a  furrow  in  the 
fpring,  until  the  foil  be  perfectly  drv.  When  in  this  latter 
ftate,  harrow  down  the  tops  of  the  ridges;  fcarify,  with  Mr. 
Cooke's  fca rider,  the  bottoms,  and  once  more  reverie  the 
lauds,  forming  the  ridges  where  the  furrows  were.  Thus  a 
depth  of  fifteen  inches  of  finely  pulverized  foil  will  be  ob- 
tained by  two  half  ploughing^,  two  fcarifvir.gs,  and  two  har- 
rowings  ;  at  leaft  the  foil  will  be  fo  much  opened  to  that 
depth  as  to  admit  the  rain  water  to  pals  freely.  Every  fhower 
will  not  make  a  pake  on  the  furface,  neither  will  forty-eight 
hours  fun  torm  it  into  bricks.  In  ihort,  by  Stirring  this  land 
deep  you  avoid  the  injuries  to  which  it  was  before  expo  fed 
by  excefiive  wet  or  drought,  and  the  foil  will  become  healthy 
and  productive.  Should  it  not  be  futticiently  pulverized  for 
turnips,  fcarify,  harrow,  and  roll,  with  a  heavy  roller  only 
five  feet  long,  until  a  garden  tilth  be  obtained,  leaving  the 
land,  when  completely  hue,  on  three-feet  ridges.  Previous 
to  putting  afhes  on  for  drilling;  turnips,  beat  down  three  or 
four  inches  of  the  tops  of  the  ridges  with  a  tied,  or  beam  of 
wood  five  feet  long;,  annexed  to  the  handles  of  Mr.  Cooke's 
fcarifier.  On  this  bed  of  finely  pulverized  mould  in  the  fur- 
rows fpread  the  afhes;  about  eight}-  bufhelson  an  acre.  This 
work  will  be  eafily  performed,  as  the  horfe  will  walk  in  the 

furrow, 
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furrow,  and  each  wheel  of  the  cart  will  occupy  another.  A* 
the  hoi'fes  and  the  cart-wheels  will  make  the  foil  in  the  hot- 
torn  of  the  furrows  immediately  uiuler  the  allies  compact, 
pais  the  fcarificator  through,  as  helore  directed,  with  only 
three  long  tines,  or  teeth,  in  the  centre  of  the  beam,  then 
with  one  bout  of  the  common  plough  reverie  the  ridges  and 
cover  the  allies.  Let  the  land  continue  in  this  ftate  until  the 
feafon  fail  for  lowing.  Then  with  the  (led,  as  before,  level 
the  tops  of  the  ridges  fo  as  to  obtain  a  for  face  on  each  ridge 
eighteen  inches  wide.  Mr.  Cooke's  drill  will  fow  two  of 
thefe  ridges  at  a  time,  two  rows  of  turnips  on  each  ridge, 
nine  inches  from  row  to  row,  with  an  interval  of  twenty- 
feven  inches.  The  turnips,  as  foon  as  the  rough  leaf  ap- 
pears, fliould  be  harrowed  acrofs  the  ridges  with  the  fixed 
harrow,  then  fearified  between  the  rows;  and  a  lew  days 
after  thefe  operations  they  fliould  be  hand-hoed,  leaving  the 
plants  in  rows,  fingle,  and  one  foot  apart.  The  intervals 
fhould  be  kept  highly  pulverized  by  alternate  ploughings, 
borfe-hoeings,  ancl  fcarifving  ;  being  careful,  before  the  au- 
tumnal rains  commence,  to  throw  all  the  mould  from  the 
bottoms  of  the  furrows  up  to  the  ridges  with  a  double  mould 
board  plough.  This  will  not  only  keep  the  land  dry  and 
healthy  all  the  winter;  but,  as  the  horles  will  walk  in  one 
furrow,  and  each  wheel  of  the  cart  will  occupy  another,  the 
turnips  may  be  carted  to  the  bullock-uheds  without  poaching 
or  injuring  the  land. 

Knowing  the  difficulty  in  thefe  clayey  foils  of  obtaining 
a  fine  tilth  for  fpring  fowing,  1  fhould  recommend  the  fame 
ridges,  after  the  turnips  are  drawn,  and  carted  home,  to  be 
worked  with  the  fixed  harrow  and  roller,  only  fo  as  to  obtain 
a  tine  tilth  live  inches  deep;  and  then  to  drill  two  rows  of 
oats,  nine  inches  from  row  to  row,  leaving  a  furrow  or  in- 
terval of  twentv-feven  inches.  When  the  oats  are  about  two 
inches  above  the  furface,  harrow  acrofs  with  the  fixed  har- 
row, Scarify  twice  in  a  place  between  the  rows  of  oats,  and 
roll  th'j  whole.  After  thefe  operations,  fhould  weeds  appear, 
horfe-hoc  with  the  flat  hoes.  When  the  oats  are  harvelted, 
throw  your  ridges  up  high,  like  trenching  in  a  garden,  with- 
out reverfing  them,  keeping  the.  bottoms  of  the  furrows  clean 
from  mould,  and  laving  the  laud  perfectly  dry.  In  the  firft 
froit  cart  about  twentv  loads  per  acre  of  good  horfe  or  bullock 
dung,  not  too  rotten,  into  the  furrows  :  Spread  it;  and  as  loon 
as  the  froft  is  out  of  the  land,  harrow  or  tied  down  the  tops  of 
the  ridges,  reverfe  them,  and  cover  the  dung:  the  firlt  dry 
weather  in  February  or  March,  fled  down  the  tops  of  thefe 
ridges,  to  obtain  a  furface  of  eighteen  inches,  and  drill  two 
9  rows 
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rows  of  beans  on  each  ridge,  nine  inches  from  row  to  row, 
and  twenty-feven  inches  interval.  Scarify,  horfe-hoe,  and 
plough  between  the  intervals,  fo  as  to  keep  a  fine  tilth,  and 
to  deitrov  the  weeds.  When  the  beans  are  fit  for  harveftinrx 
puii  them,  and  when  carried  off  the  land  pulverize  the  tops 
of  the  fame  ridges  by  fcarifying,  rolling,  and  working  with 
the  fixed  harrow  ;  and,  if  any  furface- weeds  appear,  ikim  the 
land  with  the  1  carriers  ;  and  by  repeating  thefe  operations 
prepare  the  fame  ridges  for  wheat,  and  drill  two  rows  on  each 
ridge  nine  inches  from  row  to  row.  In  the  fpring  harrow 
acrofs,  &c  as  directed  for  the  oat  crop.  Should  the  farmer 
wifh  to  fubtiitute  cabbages  for  turnips,  one  row  fhould  be 
planted  on  each  ridge,  fetting;  the  plants  two  feet  and  a  half 
irom  each  other  in  rows,  with  three-feet  intervals.  In  this 
fucceffion  of  crops,  viz.  turnips  or  cabbages,  oats  or  barley, 
beans,  peafe  and  clover,  and  wheat,  even  this  naturally  fte- 
rile  foil  will  be  in  a  conllant  ftate  of  improvement :  and  if 
the  vegetable  crops  and  ftraw  be  expended  in  the  moft  ad- 
vantageous method  upon  the  farm,  the  land  may  be  drefled 
with  fourteen  loads  per  acre  twice  in  four  years,  viz.  for  the 
turnip  or  cabbage  crop,  and  for  the  bean,  pea,  and  clover 
crop.  I  fball  not,  therefore,  limit  the  number  of  years  for 
keeping  it  in  tillage  to  any  precife  term,  as  it  appears  to  me 
immaterial ;  but  proceed  to  point  out  the  beft  method  of  fe- 
curing  a  cood  meadow  whenever  the  occupier  may  wifii  it  *. 
We  will  fuppofe  the  land  cropped  eight  years  in  the  ro- 
tation of  crops  before  recommended,  and  at  the  expiration 
of  that  term,  a  wheat  ftubble.  The  firft  operation  I  fhould 
recommend  would  be  to  drain,  the  land  fo  as  to  take  off  the 
furface  water,  for  nothing  more  can  be  effected  by  drainino- 
thefe  lands,  as  they  will  hold  water  like  a  bucket ;  and  were 
the  drains  cut  ever  fo  deep,  and  only  fix  inches  from  each 
other,  the  water  would  not  draw  from  one  to  the  other.  The 
method  I  (hall  propofe  is  eafy  and  efficacious,  and  the  ex- 
penfe  very  trifling1.  I  fpeak  with  confidence,  as  almoll  the 
whole  parifli  of  Hitcham,  in  Suffolk,  where  twenty  years 
back  it  was  thought  impoffible  to  grow  barley,  now  produces 
fine  and  heavy  crops  of  that  grain,  by  the  furface  water  beina- 
taken  off  expediiiouflv.  Open  furrows  in  the  wheat  ftubble 
with  the  common  plough,  about  five  yards  from  each  other, 
and  as  deep  as  the  land  was  ever  ploughed  and  fcarified. 
Then    with  a  narrow  gripping-fpade,    twenty  inches  lonsf, 

*  Old  grafs  j?";'?  converted  irro  tillage,  though  tkev  might  be  ploughed 
udicious  fyftem  cf  cropping  tor  any  number  rf  years,  if  naturally 
crude  and  unproductive,  fhould  not,  I  think,  be  (own  with  grais  feeds  in 
lets  than  tight  yea;,. — ilo:e  by  Mr,  C 
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and  only  two  inches  and  a  half  wide  at  the  top,  and  one  at  the 
bottom,  open  a  drain  fix  teen  inches  deep  ;  fii!  this  with  the 
v  hcai  haulm,  ramming  it  down  as  bard  aspoffible;  the 
price  two  fhilliiigs  and  (ixpence  per  fcoie  rods,  to  dig  and 
till  up.  Tt  is,  1  prefume,  unneceflary  to  obferve  that  thefe 
and  all' ether  drains  fiiould  not  be  cut  in  a  line  with  the  na- 
tural fail  of  the  land,  but  in  an  oblique  direction.  No 
bullies  fhould  he  ufed,  a*,  when  thefe  begin  to  decay,  pieces 
of  them  will  fall  aciofs  thefe  very  narrow  chain?,  and  obltnut 
the  courfe  of  the  water.  The  draw  or  haulm,  when  it  de- 
cays, {loughs  off,  and  the  water  parting  through  the  clay  forms 
an  arch,  which  wiil  laft  many  years.  There  are  drai: 
this  fort  full  open  in  Hitcnarri  parilh,  which  have  been  cut 
more  than  twenty  years.  Having  thus  freed  the  land  from 
the  noxious  moilhue  arifmg  from  llagnant  water,  with  one 
bout  of  the  plough  throw  the  land  on  to  three-feet  ridges, 
and  before  January  reveife  thefe.  In  tin-  fpring,  when  per- 
fectly drv,  harrow  down  the  ridges  with  the  fixed  harrow, 
fo  as  to  make  a  complete  fallow- ;  then  chefs  with  lime  or 
comport,  and  baulk  the  land,  viz.  give  it  half  a  ploughing, 
leaving  it  in  narrow  ridges,  fo  as  it  will  harrow  down  quite 
fevel  and  ^ne  without  any  furrows  appearing.  In  the  be- 
ginning of  Augult  fow  thirty- two  bulhcls  per  acre  of  the 
fweepings  of  hay- chambers,  where  only  good  old  meadow 
hay  has  been  ufed  without  any  broad  clover  and  rve-grafs, 
five  pounds  of  Dutch  clover,  and  five  pounds  of  trefoil  ; 
harrow  the  feed9  three  or  four  times  over,  and  you  may  ex- 
pect two  tons  or  two  toils  and  a  half  of  hav  per  acre  the  firfV 
.  w  hich  will  pay  all  the  expenfes,  and  leave  the  land  im- 
proved from  live  (hillings  or  feven  Ihillinss  and  fix-pence  per 
acre,  its  original  value,  to  fourteen  (hillings  or  (ixtecn  (hil- 
lings per  acre. 

And  now,  gentlerrten,  as  vou  feem  particularly  defirous  of 
obtaining  information  from  actual  experiment,  permit  me  to 
allure  you,  that  though  I  have  not  given  you,  neither  is  it  in 
my  power,  an  exact  detailed  account  of  an  experiment  [ 
made  on  fifty  acres  of  land  in  the  wilds  of  Surrey,  vet  the 
<rreat  outlines  of  the  plan,  and  the  general  refult,  correfpond 
with  my  actual  practice.  I  purchafed  nearly  600  acres  of 
land  in  that  county  for  three  thoufand  fix  hundred  pounds; 
the  ftoek  and  crops  were  valued  to  me  at  about  live  hun- 
dred pounds,  and  the  rent  of  the  major  part  of  the  land  elii- 

maicJ  at  five  (hidings  per  acre.     After  farming  it  fame  years, 

* 
*  The  :c  •                    !  be  dangerous  i'iftrumera>  to  ufe  after  the  drains 
nre  cut,  asUuy,   by  penetrating,  too, d.ee^  Pities  pr 

the  drains,  and  bring  the  ...  face. Sote  by  Mr.  ( 
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I  let  the  whole  at  ten  (hillings  per  acre ;  the  tenant  paid  me 
for  the  flock  and  crops  two  thoufand  and  eighty  pounds;  and 
1  afterwards  fold  the  eftate  to  him  at  nearly  double  the  price 
I  gave  for  it,  having  previoufly  paid  myfelf  the  greater  part 
of  the  expenfes  for  the  improvements  I  had  made.  Fifty 
acres  of  the  land  will  more  particularly  elucidate  this  fubjeel:. 
Part  of  it  was  broken  up  from  old  four  grafs,  not  worth  five 
millings  per  acre,  and  part  of  it  was  old  tillage  land,  which 
had  been  limed  and  cropped  until  it  literally  would  produce 
no  weeds  except  the  fow-thi(tle.  After  treating  thefe  lands, 
as  nearly  as  I  can  recollefit,  according  to  the  iyftem  I  have 
recommended,  I  fallowed  and  dreffed  them  with  a  compoft: 
of  lime  and  e^rth,  and  fowed  the  quantity  of  feeds  I  have 
mentioned,  at  or  near  the  feafon  recommended,  and  the 
produce  was  eftimated  at  two  tons  and  a  half  of  hay  per 
acre ;  and  the  fifty  acres  of  land  which  were  valued  at  five 
{hillings  per  acre  when  I  purchafed  them,  were  eftimated  at 
fifteen  millings  per  acre  when  I  fold  the  eftate.  I  did  not 
furface-drain  the  land,  as  I  was  not  then  acquainted  with 
the  fyfiem,  neither  did  I  pare  and  burn,  but  drefled  with  a 
compoft  of  lime  and  mould.  The  fvftem  I  have  recorn~ 
mended  differs  from  mv  actual  experiment  in  thefe  two  cir- 
cumftances.  But  the  furface-draining  has  proved  effectual 
in  the  parifh  of  Hitchain,  and  feems  to  carry  conviction  with 
it;  and  by  paring  and  burning,  as  good  a  drefTing  as  the 
lime  may  be  procured,  at  a  much  leTs  expenfe.  Alany  may 
object  to  paring  and  burning  and  ploughing  thefe  lands  into 
what  is  termed,  by  the  farmers,  the  dead  earth.  I  am  of 
opinion  thefe  operations  are  pernicious,  on  really  thin-fkinned 
foils,  when  the  immediate  fubftratum  if  much  inferior  to 
the  furface.  But  in  the  foil  I  have  been  treating  of,  the 
only  difference  between  the  furface  and  the  fubftratum  con- 
fifts  in  the  former  having  been  expofed  and  pulverized,  and 
the  latter  having  remained  impregnated  with  ftagnant  water7 
and  never  turned  up  fo  as  to  derive  any  benefit  from  the  vi-- 
ciffitudes  of  the  atmofphere.  Bv  paring  and  burning  you  de- 
ftroythefurface-weeds,  andobtainacheapdreffing ;  by  plough- 
ing the  land  deeper  than  ever  it  was  ploughed  before,  ex- 
pofing  it  to  a  winter's  froft  and  fummer  s  fun,  and  drefTing 
it  with  afhes  or  lime,  you  obtain  a  depth  of  fweet  mellow 
foil,  not  eafily  injured  bv  wet  or  drought,  and  adapted  to  all 
the  purpofes  of  vegetation.  To  prove  the  utility  of  moving 
thefe  clay  foils  fourteen  or  fifteen  inches  deep,  let  any  one 
cover  a  pewter  difh,  or  any  fubftance  like  the  fubftratum  of 
thefe  lands,  impervious  to  water,  with  earth  one  inch  deep, 
and  expofe  it  to  a  trifling  mower,  and  the  whole  mafs  will 
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become  a  quagmire  ;  let  another  difh  be  covered  with  the 
lame  foil  fifteen  inches  thick,  and  it  is  evident  it  will  require 
fifteen  times  the  number  of  cubic  inches  of  water  to  put 
this  into  the  fame  boggy  date.  The  former  alfo  by  twenty- 
four  hours  dry  weather  will  become  as  hard  as  a  brick, 
when  the  other  will  only  have  a  flight  incrultation  formed 
on  the  fnrface.  Suppofing  this  effect  to  be  produced  on 
your  field,  by  pafling  the  fixed  harrow  once  acrofs  the  land, 
it  will  be  put  into  a  f'tate  of  line  pulverization.  By  drilling 
on  three  feet  ridges,  you  keep  the  land  in  a  dry  healthy  date  ; 
and  by  fowing  your  fpring  crop  on  the  fame  ridges,  you  ob- 
viate the  only  objections  to  growing  green  winter  crops  on 
wet  lands,  viz.  cutting  up  the  lands  by  carting  off  the  crop, 
and  the  impracticability  of  afterwards  preparing  them  for 
fpring  fowing.  In  carting,  the  horfes  walk  in  one  furrow, 
and  the  wheels  track  in  two  other  furrows  ;  the  tops  of  the 
ridges  are  always  dry  ;  and  the  fixed  harrow  palling  twice  in 
a  place,  will  prepare  fuch  lands  for  fowing,  before  the  farmers 
in  the  common  mode  of  management,  without  a  crop  of  green 
food,  can  put  a  hoof  on  their  lands.  Should  furface  weeds 
appear  before  fowing,  Mr.  Cooke's  fcufflers,  or  broad  (hares 
fixed  in  the  fcarifying-beam,  mould  be  palled  through  the 
land. 

[To  be  continued.] 
Erratum.  — In  the  laft  Number,  p.  16S,  laft  fine,  for  Cole  read  Clofe. 
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E  are  fenfible  that  an  editor  of  the  biography  of  living 
perfons  fhould  confiderhimfclf  as  in  a  very  delicate  fituation, 
and  the  more  refpeclablc  the  charaiter  who  is  his  fubjeel,  the 
greater  mould  be  his  care  ;  for  utterly  unmerited  eulogy,  from 
motives  of  ihtereft  or  vanity,  is  fo  ufual,  that  any  praile  at 
all,  or  at  lead  exceeding  what  is  already  generally  conferred 
and  confelVcdly  due,  mull  be  offenfive  to  a  man  of  iutrinfic 
merit.  But  thefc  confiderations  need  not  reftrain  an  editor 
from  gratifying  the  curiofity  of  the  public,  who  may  not 
perfonally  know  a  man  of  eminence,  by  a  ftatement  at  leaft 
of  the  departments  in  which  he  has  been  occupied,  and  a 
recital  of  his  publifhed  literary  labours. 

Dr.  Pearfon  graduated  at  Edinburgh  at  a  very  early  pe- 
riod of  life,  and  of  courfe  he  muft  have  previoufly  ftudicd 
a  certain  number  of  years  in  that  univerfity.  An  extract 
from  his  inaugural  dillertalion,  De  Putrcdinc,  may  be  found 
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in  the  Medical  Commentaries  for  1775.  Several  communi- 
cations on  medical  and  philofophical  lubjects,  fubfequently  to 
this  period,  are  inferted  in  that  annual  work. 

In  1784  Dr.  Pearfon  publifhed  a  treatife  on  the  Buxton 
waters,  principally  to  make  known  his  difcovery  thai  the 
gas  which  ifuies  from  them  fpontaneoufly  is  not,  as  was  be- 
lieved, iixed  air  or  carbonic  acid,  but  phlogifticated  air  or 
azotic  gas.  Dr.  Saunders,  in  his  late  treatife  on  Mineral 
Waters,  has  given  due  credit  to  the  author  for  this  difco- 
very, as  well  as  for  his  able  analyfis  in  general. 

In  the  year  1788  Dr.  Pearfon  publiihed  in  feveral  jour- 
nals his  account  of  the  fait  compofed  of  phofphoric  acid 
and  foda,  recommending  it  as  a  purgative  which  pofleffes  no 
difagreeable  tatte,  and  is  equally  mild  with  any  other  of  the 
cathartic  falls.  It  is  one  of  the  articles  in  the  Edinburgh 
Pharmacopoeia  of  1791,  under  the  title  of  Soda  Phofphorata  : 
fince  that  time  it  has  been  in  general  ufe. 

In  the  Philofophical  TranfacYions  for  179 1  we  find  Dr. 
Pearfon's  mafterly  and  at  that  time  unrivalled  analyfis  of  the 
James's  Powder.  Immenfe  favings  have  been  made  by  in- 
dividuals fince  this  difcovery,  efpecially  in  the  navy,  to  the 
amount,  as  the  late  Dr.  Johnfon,  one  of  the  Commiffioners 
of  the  Sick  and  Hurt  Office,  afTerted,  of  feveral  thoufand 
pounds  a  year. 

In  the  Philofophical  Tran factions  for  T792  is  a  paper  enti- 
tled, Experiments  made  with  a  View  of  decompounding  Fixed 
Air  or  Carbonic  Acid,  bv  Dr.  Pearfon.  In  1789  M.  Lavoi- 
fier  mowed  that  carbonic  acid  might  be  compofed  by  uniting 
carbon  to  oxygen  :  but  the  author  in  the  prefent  paper  lavs, 
"  I  he  honour  of  the  firft  analvtical  experiments  on  carbonic 
acid  is  due  to  Mr.  Tennant,  F.  R.  S."  who  obtained  phof- 
phoric acid  and  carbon  by  paffing  phofphorus  through  red- 
hot  carbonate  of  lime,  or  marble  powder.  Whatever  doubts 
were  entertained  of  this  fa 61,  as  liated  by  Mr.  Tennant,  they 
were  entirely  removed  by  the  decifive  experiments  of  Dr. 
Pearfon. 

In  the  Philofophical  Tranfaclions  for  1794  is  inferted  Dr. 
Pearfon's  paper  on  the  wax-like  matter  called  while  lack,  hi 
which  hedifcovered  a  new  acid  called  by  him  laxic  acid,  ac- 
cording to  the  new  nomenclature  of  chemijBb. 

In  the  fame  work  for  1795  is  Dr.  Pearfon's  paper  on  the 
fteel  fuppofed  to  be  made  directly  from  the  ore  by  the  Hin- 
doos, called  looctz. 

In  the  following  year  is  our  author's  paper  on  the  com- 
pofkion  of  the  hard  and  ftrong  metals  of  the  antients,  which 
tee  determines  to  have  been  copper  united  to  tin,  as  demon- 
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ftrated  l)y  his  analyfis  of  fpecimens  of  antient  metals,  fhf- 
nifhed  by  the  president  of  the  Royal  Society  the  right  honour- 
able Sir  Jofeph  Banks. 

In  1797  the  Philofophical  Transactions  contain  Dr.  Pear- 
Ton's  communication  of  experiments  on  the  gas  produced  by* 
palling  the  electric  fpark  through  water;  which  he  determines 
to  be  the  mixture  of  oxygen  and  hydrogen  gas,  as  demon- 
ftrated  by  firft  Separating  the  oxygen  by  nitrous  gas  to  pro- 
duce nitrous  acid,  and  then  inflaming  the  refidue  after  adding 
oxvgen,  and  thus  compofinjj  water. 

In  the  Philofophical  Tyan fact  ions  for  1798  is  publiflied  the 
author's  paper  on  urinary  calculi  of  man  and  brute  animals ; 
in  which  he  (hows  that  the  fublimed  acid  of  Scheele  and  the 
precipitate  examined  by  the  French  chemitts  are  not  the 
fame  fubfvance  ;  and  that  the  latter  does  not  poifefs  acid  pro- 
perties, but  thole  of  an  oxide,  for  which  he  propofes  the  de- 
nomination uric  oxidt',  a  name  fmcc  generally  adopted. 

In  1704  Or.  Pearfon  publiflied  the  new  French  Chemical 
Nomenclature,  with  explanations  fuited  to  the  Englifh  reader, 
and  auditions  according  to  fubfequent  improvements  in  che- 
mical philolophy.  In  a  fecond  edition  of  this  work  the  au- 
thor has  made  very  considerable  additions,  by  giving  new 
tables  of  affinities,  and  tables  of  double  and  (ingle  elective 
attractions. 

Among  the  medical  difTcrtations  and  papers  of  the  author, 
the  prominent  ones  arc  thofe  on  the  Cow- pock.  The  firll  of 
theie,  in  1798,  contains  a  great  collection  of  facts  of  this  dif- 
eafe ;  and  it  immediately  fucceeded  the  work  of  Dr.  Jenner, 
the  firft  profeffed  promulgator  of  this  difeafe.  This  is  neither 
the  fit  place  nor  time  for  a  companion  of  what  has  been  ef- 
fected by  thefe  two  gentlemen  ;  and  if  it  were  fe,  it  would 
not  be  advifable  to  interfere.  We  honour  and  refpect  both 
of  them  as  public  benefactors.  We  have  already  fet  forth 
Dr.  Jennef's  merits  in  our  Journal,  vol.  xiii.,  and  we  have 
oiven  an  abridged  account  of  Dr.  Pe.irfon's  late  work,  in 
1802,  in  the  fame  volume.  The  work  entitled  The  Report; 
of. the  Cow-Pock  Inoculation  from  the  Practice  at  the  Vac- 
cine Infiitulion  in  1800,  1801,  and  1802,  as  read  at  a  ge- 
neral meeting  of  the  fubferibers  February  7th  laft,  which  we 
had  the  pleafure  to  hear  read,  will  give  the  beft  account  of 
the  merit  of  Dr.  Pearfon,  in  conjunction  with  the  other  phy- 
ficians,  in  eftablifliing  that  inftitution,  and  carrying  on  the 
inveftiwHtion  of  the  new  difeafe,  occupied  as  he  is  in  extenfive 
practice  as  a  phyfician,  as  a  teacher  on  the  different  branches 
of  phyfic,  and  as  phyfician  to  a  large  London  hofpital.  But 
afte*  all  it  muf't  be  rei'erved  for  polterity  to  allign  the  due  place 
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of  the  introducers  of  the  new  beneficial  inoculation  in  the 
temple  of  Fame;  for  it  will  be  Come  time  before  the  preju- 
dices excited  by  jealoufy  and  intereft  mall  be  extinguished. 

Dr.  Pear  Ion  was  elected  phvtician  to  St.  George's  hofpitui 
in  1787  ;  and  how  ferviceable  he  has  made  it  to  his  fchool 
of  medicine  is  belt  evinced  by  his  numerous  pupils,  and  the 
proficiency  they  make  in  their  ftudies. 

Dr.  Pearfon's  elementary  books  on  medicine  are  printed, 
and  in  the  hands  of  his  pupils,  but  not  yet  publiihed. 


XLIX.  Notices  refpecling  New  Boohs. 

An  E/fiiy  orfibe  Relation  between  the  Specific  Gravities  and 
the  Strengths  and  Values  of  Spirituous  Ij/qucrs,  ivitb  RuUs 
for  the  Adaptation  of  Mr.  Gilpin'' s  Tables  to  the  prefent 
Standard^  and  Two  Neiu  Tables  for  finding  the  Percentage 
arid  Concentration ,  when  the  Specific  Gravity  and  Tempe- 
rature are  given.     By  Atkins  and  Cs.  410,  1803. 

-J.  HE  prefent  work  is  drawn  up  in  fuch  a  mafterlv  and 
fcientific  manner,  that  we  (hall,  as  Toon  as  we  can  find  room, 
prefent  fome  large  extracts  from  it.  In  the  mean  time  we 
infert  the  Preface. 

"  If  the  fubject  of  the  following  pages  were  regarded 
merely  with  reference  to  thole  immediate  practical  confe- 
quences  which  refult  from  its  consideration  as  connected 
with  a  great  branch  of  the  revenue,  and  flill  more  with  the 
interefts  of  commerce,  it  muft  neceflarilv  be  confidered  as 
one  of  the  higheft  importance.  Thefe,  however,  are  by  no 
means  the  onlv  points  ot  view  in  which  it  prefents  itfelf:  it 
is  intimately  related  to  the  correct  appreciation  of  our  weights 
and  mealures  in  general,  the  neceflity  of  which  appears  to  b$ 
univerfallv  admitted. 

"  It  would  certainly  not  be  expedient  at  this  day  to  change 
thofe  venerable  (tandards,  by  which,  as  belonging  to  the  firft 
commercial  nation,  thg  traffic  of  the  world  is  in  a  great  mea- 
fure  guided  and  regulated  ;  but  it  mull  have  occurred  to 
everv  man  who  reflects  on  the  fubje6t,  that,  in  the  prefent 
{late  of  commerce  and  fcience,  it  would  at  lead  be  conveni- 
ent that  we  mould  poflefs  fome  better  definition  of  a  vard- 
mcafure  than  that  which  William  of  Malmfbury  gives  us, 
when  he  dates  that  it  is  the  exact  length  of  the  arm  of  King 
"Henry  the  Firft;  and  fome  more  correct,  "del'cription  of  « 
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pound-weight,  than  that  it  is  as  heavy  as  7680  grains  of 
Wheat  taken  from  the  middle  of  the  ear*. 

"  Thefe  ideas  were  naturally  fuggefted  to  the  minds  of  the 
authors  by  the  neceffity  which  they  have  been  under,  in  the 
courfe  of  their  trade,  of  deciding  on  which  of  the  various  dif- 
cordant  authorities  they  fhould  found  their  eftimation  of  the 
weight  of  given  meafures  of  different  fluids,  and  of  the  rela- 
tion which  thefe  meafures  of  capacity  bear  to  the  linear  mea- 
fures of  the  country;  and  there  cannot,  perhaps,  be  a  ftronger 
proof  of  the  propriety  of  a  declaratory  act  to  fettle  thefe  mat- 
ters, than  that  there  mould  ftill  remain  fomething  to  be 
afiumed  with  refpeit  to  every  one  of  them.  This  important 
meafure  is,  however,  as  the  writers  of  this  eflay  believe,  now 
in  the  contemplation  of  the  government. 

*'  It  is  Hated  in  §  16,  that  they  have  eftimated  the  wine- 
gallon  at  231  cubic  inches,  the  pound  avoirdupoifeat  ycoo 
grains  trov,  and  the  relation  between  troy  weight  and  linear 
meafure  to  be  fuch,  that  the  weight  of  a  cubic  inch  of  di- 
itillcd  water  at  6o°,  when  weighed  in  air  at  6o°,  (hall  be  equal 
to  252  j  of  the  fame  grains. 

"  TbeafTutnption  with  regard  to  the  wine-gallon  is  founded 
on  the  eftablifhed  practice  of  the  Boards  ofCuftomsand  Ex- 
cife  to  confider  it  as  of  the  content  which  is  here  given  ;  it 
being  fufficiently  known,  from  a  verv  accurate  experiment 
which  was  made  on  this  fubjeel:  May  25,  1688,  in  the  pre- 
fence  ot  the  Lord-Mayor,  the  Commifiioners  of  Excife,  Dr< 
Hallev,  Mr.  Flamftead,  and  other  men  of  feience,  that  the 
old  wine  gallon  in  Guildhall  really  contains  only  224.  The 
former,  however,  is,  perhaps,  at  the  prefent  day,  the  legal 
wine-gallon. 

"  The  fuppofition  with  refpeel  to  the  relation  between 
avoirdopoifeand  troy  weight,  is  chiefly  founded  on  a  kind  of 
tacit  agreement  amongft  the  majority  of  fcientific  men  at 
prefent  to  confider  the  avoirdupoife  pound  as  equal  to  7000 
grains  troy  ;  and  that  which  is,  perhaps,  of  ftill  more  prac- 
tical effect  with  regard  to  it, — the  opinions  of  the  beft  in- 
formed amongft  our  fcale-makers  :  for,  whether  it  arifes  from 
the  fmaller  value  of  the  articles  which  are  weighed  by  the 
former,  and  its  confequent  lefs  minute  fubdivifion  ;  from  it» 
introduction  bv  cuftom  rather  than  by  ftatute  ;  or  from  what- 
ever other  eaufe  it  may  be  derived,  it  appears  to  have  been 

* '•  P^r  oidinacioncm  tocius  regni    Anglie   fait  menfura  domini  regis 

Compofua,  videlicet,  quod  denarius  qui  vocatur  fterlingus  rotundus  et  fine 

roafura  ponderabir  tri^inti  duo  grana  friKDenti  in  medio  fpice.     Et   uncia 

pondera|>it  vigiliti  denaiios.     Et  duodecim  uncie  faciunt  libram  London." 

Stat.  "De  Ponderibus  et  Menfwris."  31  Ed.  I. 
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always  fubject  to  more  uncertainty  than  the  latter.  Mr. 
Ward  tell  us,  in  his  Mathematics,  that  he  found,  by  a  very 
nice  experiment,  that  the  pound  avoirdupoife  weighed  6999^ 
grains  trov,  and  vet  we  find,  from  the  Report  on  the  Weights 
of  Europe  in  general,  in  the  Memoirs  of  the  French  Academy 
of  Sciences  for  1767,  that  the  ratio  between  the  avoirdupoife 
and  troy  pounds,  which  M.  Tillet  had  obtained  for  the  pur- 
pofe.  was  thatof  7oo4-5  to  5762. 

M  The  appreciation  of  the  weight  of  a  cubic  inch  of  di- 
ftilled water  is  principally  founded  on  the  experiments  or 
Sir  George  Shuckburgh  Evelyn,  Bart.,  defcribed  in  the  Phi* 
lofophica!  Tranfa&ions  for  179B  ;  from  a  mean  of  which  it 
follows  *,  that  the  cubic  inch  of  diftilled  water  at  60  ,  under 
the  circumftances  defcribed  in  §  16,  weighs  252-506  grains 
of  the  Standard  trov  pound  made  for  the  Committee  of  the 
Honfe  of  Commons  in  1758,  or  252S-6  if  weighed  in  va- 
cuo. 

"  A  variety  of  motives  concur  to  induce  the  authors  to 
take  thefe  as  ftandard  experiments.  All  the  older  attempts 
of  this  kind  are  of  no  value  whatever,  having  been  made  with 
Avater  which  was  not  diftilled,  and  under  other  circumftances 
which  render  them  liable  to  innumerable  errors  :  even  the 
celebrated  experiment  of  Mr.  Evcrard  in  1696  was  made  with 
undifti lied  New  River  water.  The  only  ones,  perhaps,  which 
are  at  all  to  be  compared  with  thofe  ot  Sir  G.  S.  Evelyn  are 
thofe  of  Dr.  Robilon,  and  the  French  Cummiffioners  of 
Weights  and  Meafures. 

"  The  former  gentleman  weighed  a  cylinder  whofe  height 
and  diameter  were  each  6  inches,  taken,  as  he  favs,  from  a 
moft  accurate  copy  of  the  Exchequer  ftandard,  feveral  times 
in  diftilled  water  at  $y,  and  found  that  it  loft  42895  grains 
of  its  weight  without  a  variation  of  2  grains  in  the  whole. 
Now,  the  folic!  content  of  the  above  body  being  6'  X  .7^5398, 
or  1 69*646  cubic  inches,  a  cubic  inch  or  water  weighs  in 
air.  according;  to  this  experiment.  25 2*85  grains  at  ^j  ;  or, 
by  Mr.  Gilpin's  Tables,  exactly  252;  at  6o°. 

w  The  authors  of  this  effay  are,  however,  induced  to  pre- 
fer the  experiments  of  Sir  G.  S.  Evelyn  to  that  of  Dr.  Robi- 
fon,  principally  for  the  following  reafoa  : — He  does  not  tell 
us  whether  his  weights  had  been  immediately  and  accurately 
compared  with  any  of  the  parliamentary  ftandards.  The  ad- 
justment of  the  belt  weights  is  generally  thus  performed  : — 
They  are,  in  the  firft  place,  filed  to  fomethiug  near  the  re- 
quired weight ;  then  ground  on  a  ftone,  and  afterwards  po- 

*  See  Philosophical  Journal,   Ofiavo   Series,  vol.  iv.   p.  35   (No.  fcr 
.  803.) 
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lifhed.  Now,  it  very  frequently  happens,  that  fome  of  thefe 
operations  arc  carried  a  little  too  tar,  and  one  or  two  of  the 
weights  rendered  fomewhat  too  light ;  and  when  this  is  the 
cafe,  unlcfs  the  workman  can  he  abfolutely  depended  on,  the 
whole  fet  will  infallibly  be  fpoilcd  ;  for,  inftead  of  making 
new  ones  to  fupply  their  place,  he  will,  nine  times  in  ten, 
prefer  the  adjutling  the  others  to  them ;  conceiving  it  to  be 
of  more  confequence  that  they  mould  all  agree,  than  that  they 
ihould  be  accurately  of  anv  particular  weight.  When  weights 
are  fucceffively  copied  from  each  other  a  number  of  times, 
the  la(t  of  the  feries  will  therefore  frequently  be  lighter  than 
the  lirft,  and  fometi'mes  very  confiderably  fo. 

"For  the  appreciation  of  the  weight  in  troy  grains  of  a  cubic 
inch  of  diftilled  water  at  6o°,  from  the  experiments  of  the 
French  commiffionera  of  weights  and  meafures,  we  have  the 
following  data. 

"  We  are  told  by  the  Injlrucllon  fur  les  Pauls  &  JMefures, 
prefixed  to  M.  Briflbn's  Tra'ite  de  Pbjfquc,  and  which  is  cer- 
titied  by  the  commiffioners  to  be  "  exactly  founded  on  the 
rcfults  obtained  and  recorded  by  the  faid  commillion,"  and 
in  feveral  other  works,  that  they  weighed  diftilled  water  in 
nine  different  cafes  at  various  temperatures,  in  air  and  in 
vacuo.  We  will,  however,  felecl  the  cafe  which  they  have 
thought  proper  to  affnme  as  the  bafis  of  their  ftandard  of 
weight,  viz.  that  in  which  the  weight  of  water  is  taken  at  its 
maximum  of  denfity  (or  about  the  temperature  of  400  of  Fahr.) 
and  in  vacuo;  under  which  circumftances  they  inform  us 
that  the  cubic  decimetre  weighs  2  pounds  5  gros  and  35'i5 
grains,  or  18827-15  grains  ot  the  poids  de  marc. 

'•  This,  according  to  M.  Tillet's  appreciation  of  the  Eng- 
lifh  troy  pound,  which  he  makes  equal  to  7021  of  thefe  grain?, 
is  equal  to  15445-7  grains  troy. 

"  Now,  we  find  from  the  report  made  to  the  Mathematical 
and  Phyfical  Clafe  of  the  National  Inftitute  on  the  27th  of 
December  1801  *,  relative  to  a  comparifon  of  the  metre  with 
a  fcale  of  M.  Picket's,  which  was  exactly  fimilar  to  that  of 
Sir  George  Shuckburgh  Evelyn,  that  thismeafure  is  equal  to 
39-38272  inches  of  that  fcale  when  at  320;  or,  correcting  for 
temperature  according  to  General  Roy's  table  of  the  expan- 
sion of  his  brafs  fcale,  in  the  75th  volume  of  the  Philofophical 
Tranfaclions,  equal  to  39-3712  inches  of  the  fame  fcale  when 
at  6o°;  the  French  plaiina  and  iron  ftandards,  when  at  the 
freezing  point,  indicating  the  length  of  the  metre. 

"  The  cubic  decimetre,  therefore,  is  equal  to  61-02896 

'  PhliofopUical  Magazine,  vol.  xii.  p.  iz^. 

cubic 


Galvanic  Society.  281 

cubic  inches  of  Sir  G.  S.  Evelvn'j  ftandard  at  60°,  and 
154457  -r  6  '^2896  is  equal  to  253-088  :  the  weight  in  troy- 
grains  of  fuch  a  cubic  inch  of  water  at  its  maximum  ox  den - 
fity  and  in  Vacuo,  according  to  the  experiments  of  the  French 
commiffi  oners. 

"Now,  according  to  Mr.  Gilpin's  Tables  (Phil.  Tranf.  for 
1794,  p.  382),  the  fpecitic  gravity  of  water  in  this  ftate  is  to 
that  which  it  pofleues  at  6o°  as  1000-94  to  1000.  But  1000  94 
:  1000  :  :  253*088  :  252*851.  The  weight  of  a  cubic  inch  of 
water,  therefore,  according  to  this  method  of  calculation, 
would,  if  weighed  in  vacuo  at  6o°,  be  —  252-85  grains;  and 
if  weighed  in  air  at  the  fame  temperature,  under  the  prefiure 
of  29'  inches,  —  252-55;  being  within  T?*T>th  part  of  the 
weight  deduced  from  Sir  G.  S.  Evelvn's  experiments. 

<e  It  was  thought  indifpenfable  thus  to  ftate  the  hvpothefes 
on  which  the  authors  have  proceeded  with  refpect  to  their 
calculations,  and  confequentlv  with  regard  to  the  instruments* 
which  thev  have  hitherto  manufactured  for  afcertaining  the 
relative  ftrengths  and  values  of  liquors  of  various  defcriptions, 
and  particularly  thofe  which  conftitute  the  fubjecl  of  thefe 
ihects.  The  variation  of  denfity  in  alcoholic  compounds  is 
a  circum fiance  which  is  not  only  of  importance  to  the  mer- 
chant, the  fpirit  dealer,  and  the  revenue  officer;  to  the  phi- 
losopher, who  is  engaged  in  the  invefiigntion  of  the  nature 
and  progreffion  of  thole  forces  bv  which  the  conftituent  par- 
ticles of  matter  are  connected  with  each  other,  it  muft  alfc 
afford  matter  of  interefting  contemplation.  It  is,  therefore, 
of  no  inconfiderable  conicquence  that  every  thing  relating  to 
it  fhould  be  eftablifhed  on  the  beft  authorities  and  the  furell 
foundations,  and  that  the  public  fhould  be  enabled  to  judge 
of  the  degree  of  credit  which  is  to  he  given  to  thofe  who  en- 
deavour to  elucidate  fo  important  a  fubject." 


L.   Proceedings  of  Learned  Societies, 

GALVANIC   SOCIETV,   PARIS. 

I  HIS  fociety  has  organized  a  eommiffion  of  experiments. 
Thouret  is  elected  preiident;  Afooville,  vice-prefraeilt 5  and 
Izarn,  fecretary. 

M.  Winckler  gave  an  extract  of  feveral  obfervations  on 
cafes  of  deafnefs  cured  bv  M.  Schaub,  of  Caliei. 

The  fenator  Abrial  communicated  a  memoir  of  M.  Pfing- 

ften,  director  bf  the  inititution  for  deaf  and  dumb  at  Kiel, 
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tending  to  prove  that  Galvanilm  is  of  very  little  ufe  in  deaf- 

r 

• 

M.  Mojon  cave  an  account  of  fome  experiments  which 
feem  to  prove  that  Galvanifm  is  proper  for  retarding  the  pu- 
tridity  of  animal  matters. 

M.  Nauche  the  prefident,  and  Pajot-Laforet,   communi- 
cated a  hew  Galvanic  phamomenon.     Having  fubje&ed  to 
tion   of   the   pile  frogs  expofed  to  a  temperature  of  ten 
-   below  zero,  they  pbferved,  that  repeated  contact  of 
the  conductor  communicating  with  the  copper  pole  produces 
velopmeiu  of  a  whitiih  mucous  fluid,  exceedingly  abun- 
dant in  the  liver,  lungs,  and  particularly  the  nerves  .i,id  the 
heart;   not  very  abundant  in  the  mufcles.  the  iqteftines,  and 
none  in  the  integuments ;  while  the  conductor  in  communi- 
cation with  the  zinc  pole  produces  no  development  of  this 
fluid,  and  feems  rather  to  c.uiic  thai  which  has  been  pro- 
.  to  difappear. 

C.  Gaulherot  has  made  a  feries  of  experiments  tending  to 
prove  that  electricity  is  developed  in  the  ratio  of  the  furfaces. 

C.  Nauche*  tl'e  prefident,  with  his  feliow-labourers  Bonnet 
and  Pajot-Lafor&t,  has  been  able,  by  means  of  two  homoge- 
neous metallic  conductors,  to  draw  off  the  elc&rie  fluid  from 
the  brain  and  fpinal  marrow  of  an  ox  recently  killed,  and  to 
convey  it  to  the  thighs  of  a  frog,  where  it  produced  mufcular 
contractions.  This  operation  Succeeded  alfo  in  the  palpi- 
tating mufcles,  and  could  be  continued  only  a  quarter  of  an 
hour  after  death.  The  fenator  Lamartillierc  gave  an  explana- 
tion of  the  difengagemeht  of  mucous  matter  by  the  poles, 
and  (howed  that  it  arifes  from  a  chemical  decomposition. 

C.  Izarn  gave  an  account  of  the  construction  of  a  pile  in- 
vented by  G.  AlizeaU,  in  which,  inStead  of  difks  moiftened 
with  a  faline  folution,  a  ftratum  of  moiltened  fait  is  employed, 
and  which  can  produce  its  effects  for  a  month  without  being 
cleaned. 

The  Commiffion  of  Medical  Application,  confiding  of 
Guillotin,  Dudaujon,  Petit-Radel,  &c.  have  made  a  great 
number  of  experiments  on  afphyxia  by  Strangulation. 

The  application  of  Galvanifm  to  diieafes,  fulpended  in  con- 
fequence  of  the  winter  feafon,  is  going  to  be  relumed  at  a 
place  deftined  for  the  purpofe  in  the  School  of  Medicine,  and 
\:\  the  private  laboratory  of  the  fociety.  ' 
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LI.  Intelligence  and  Mifcellaneous  Articles, 

ANTiaUITIES. 

VJTENERAL  REYNIER  having  prefented  to  the  French 
National  Inftitute  a  tunic  and  the  remains  of  tome  antient 
veftments  fonnc:  near  Sakara,  in  Egypt,  the  three  claffes  ap- 
pointed cornmifh'oners  to  give  in  a  report  on  thefe  curious 
articles.  A  very  exact  idea  mav  be  given  of  this  tunic  by 
comparing  it  to  the  tunics  worn  bv  the  deacons  and  fubdea- 
cons  of  the  Roman  catholic  ctiun  hi,  if  we  fuppofe  the  latter 
to  have  long  elo'fe  fleeter,  as  was  formerly  the  cafe.  It  is 
ornamented  with  embroidered  pieces,  fome  of  which  defcend 
from  the  flioulders  ;  others  are  applied  to  the  (boulders,  and 
at  the  bottom  before  and  behind  :  two  pieces  of  the  fame 
kind  furround  the  extremity  of  the  flecves.  The  colour  of 
the  fluff  is  a  feu'ei  yellow,  and  the  embroiderv  is  puce  co- 
lour, or  dark  brown.  The  defign  is  of  little  importance,  and 
has  no  relation  either  to  natural  objects,  to  hieroglyphics,  or 
to  written  characters.  The  fluff  has  been  wove  in  the  loom, 
but  the  embroidery  feems  to  have  been  executed  according 
to  the  procels  of  tapeftry  au  petit  point.  In  regard  to  the 
nature  of  them,  chemifts  have  found  that  the  yellow  fluff  of 
the  tunic  is  animal  matter.  In  regard  to  the  embroidery, 
the  yellow  tiffue  or  ground  is  vegetable  matter,  and  the 
brown  thread,  animal  matter. 

General  Reynier  was  not  able  to  procure  any  further  in- 
formation from  the  inhabitants  of  Sakara,  who  fold  him  this 
tunic,  except  that  they  had  found  it  with  other  articles  in  a 
pit  filled  with  fand  which  they  had  dug  up. 

No  particular  account  can  be  given  of  the  time  when  this 
tiffue  was  wove,  nor  of  the  perionage  to  whom  it  belonged. 
In  the  report  made  on  it  to  the  Inftitute,  the  author  (hows 
that  it  belonged  neither  to  a  Macedonian  nor  a  Greek  elta- 
blifhed  in  Egypt,  as  it  has  fleeves  which  defcend  to  the  \\  rill, 
whereas  the  Grecian  tunic  had  no  fleeves,  or  fleeves  fo  fhort 
that  thev  reached  only  to  the  elbow;  but  it  appears  certain 
that  the  Macedonian  tunic  was  not  different  from  the  Gre- 
cian. The  Macedonians  were  diftlnguifhed  from  the  other 
Greeks  only  by  their  head-drefs  {caitfia)  and  their,  chlamys. 
The  tunic  of  Sakara  belonged  then  to  an  Egyptian.  But  the 
point  is  to  determine  at  what  period.  The  author  of  the  re- 
port only  fays,  that  it  cannot  be  older  than  the  time  when 
Thebes  was  abandoned.     The  grottoes  of  Sakara,  which  are 

at 


3^4  Antiquities. 

at  the  diftancc  <  f  a  fe\x  miles  from  Theses,  near  the  ruins 
of  Thebes,  were  no  doubt  dug  about  that  time.  It  was  in 
the  fixth  centur}  before  the  Chriltian  aefa  that  Cambyfes  ra- 
vaged Thebes,  and  plundered  it  of  its  riches  and  monuments. 
The  nioft  remote  period,  therefore,  which  can  be  afligned  to 
the  time  when  the  tunics  were  wove  is  the  fifth  or  fourth 
centurv  before  AugmTus. 

It  is  impofhble  to  fay  any  thing  more  correct  in  regard  to 
the  perfonage  who  wore  it.  We  are  told  by  Herodotus  that 
the  Egyptian  priefts  wore  a  fingle  veftment  of"  linen,  and  fhoe* 
of  papyrus.  The  priefts  of  Ifis  at  Rome  were  called  the  troop 
clothed  in  linen,  limgera  turba,  Pythagoras,  who  imitated 
them,  made  no  ufe  of  woven  Huffs  made  from  animal  mat- 
ters. The  tunic  of  Sakara  was  therefore  not  worn  by  an 
Egyptian  of  the  facerdotal  order. 

It  did  not  form  part  of  a  female  drefs,  for  we  are  told  alfo 
by  the  father  of  hiftory  that  the  Egyptian,  women  were  clothed 
in  linen.  The  men  ufed  alfo  limilar  veitments;  but  they 
wore  above  thefe  tunics  white  woollen  veftments.  "  But," 
Herodotus  adds,  "  they  da  not  wear,  wool  leu  veftments  in 
the  temples,  and  they  do  not  bury  their  dead  in  dreffesof  that 
kind  :  they  would  be  confidcred  as  indecent." 

The  vellow  colour  of  the  tunic,  if  not  the  effect  of  anti- 
quity, would  be  no  proof  of  its  not  having  belonged  to  an 
Egyptian  ;  but  if  it  be  the  effect  of  art,  we  may  fuppofe  that 
it  was  the  dtftingui filing  mark  of  fome  dignity.  In  a  word, 
the  only  thing  certain  which  can  be  faid  of  this  Egyptian 
veftment  is,  that  it  was  not  conveyed  with  the  body  of  a  de- 
ceafed  perfon  to  the  grottoes  of  Sakara,  which  ferved  as 
tombs,  becaufe  it  was  repugnant  to  the  ideas  of  the  Egyp- 
tians to  be  interred  in  wove  woollen  cloth.  It  mufl  therefore 
have  been  depofited  with  other  riches  which  the  proprietors 
wifhed  to  fteurc  from  the  rapacity  of  the  enemy. 

C.  Mongez  has  communicated  to  the  Inftitute  a  memoir 
on  fome  anticnt  medals  and  other  articles  difcovered  near  Au- 
Tillac,  in  the  department  of  Cantal.  Some  workmen  digging 
in  a  meadow  found  the  portion  of  a  circular  inclofure  con  fill - 
in<r  of  a  double  wall.  It  was  about  fix  feet  in  diameter, 
and  four  feet  eight  inches  in  height  ;  but  rofe  very  little 
above  the  (urtacc  of  the  meadow.  The  interior  wall  was  of 
baked  brick,  exceedingly  beautiful,  circular,  and  with  the 
joinings  tending  to  the  centre.  This  interior  wall  was  iur- 
rotmded  by  another  of  dry  ftones,  deftiiud.  no  doubt,  to  lup- 
port  the  earth.  No  traces  of  a  covering  appeared,  and  it  is 
probable  there  never  was  any. 

In  digging  in  this  inclofure,  and  demolifiiing  it.  there  were 
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firft  found  medals  of  gilt  bronze  of  all  the  Roman  emperors 
down  to  Commodus,  Otho  excepted;  which  proves  that  in 
the  fecond  centurv  bronze  medals  of  that  prince  were  exceed- 
ingly rare,  and  that  they  had  not  then,  perhaps,  been  carried 
into  Gaul.  Along  with  the  fmall  velVcls  of  baked  earth  which 
contained  thefe  medals,  there  were  dug  up  fome  fmaller  ones 
which  contained  aromatic  fubftances.  The  workmen  took  them 
for  tobacco;  but  finding  by  the  tafte  that  thev  were  deceived, 
they  threw  them  away,  and  carefully  wafh^d  the  veffels  which 
contained  them  ;  fo  that  neither  the  nature  of  thefe  aroma- 
tics,  nor  even  the  odour  which  the  veffels  would  have  re- 
tained, could  be  known.  Two  fmall  bits  of  very  white 
moulded  clay  were  alfo  du£  up  :  one  rcprefented  a  dog,  the 
legs  of  which  were  broken  ;  the  other  was  a  female  bull,  but 
the  remainder  of  the  body  was  deftroyed  by  the  digging.  A 
clafp  of  bronze,  and  a  glafs  ring  >A'  fo  large  a  fize  that  it  could 
be  worn  only  on  the  thumb  if  it  fen  cd  for  a  ring,  were  alio 
dug  up. 

The  circular  form  of  the  inclofure  discovered  near  Aurillac 
induces  C.  Mongez  to  conjecture  that  it  might  have  been, 
ufed  for  burning  dead  bodies,  and  that  it  was  an  ujirinum, 
fuch  as  the  circular  inclofure  cf  earth  in  which  the  body  of 
Auguftus  was  burnt,  and  which  was  religiously  preferred  neat 
.his  maufoleum,  ftill  in  part  exiting;  and  fuch  as  the  inclo- 
fure of  the  fame  form  difcovered  in  1763  near  Placentia,  in 
the  ruins  of  the  antient  Veleia,  which  appears  to  ha\e  been 
buried  by  the  fall  of  a  mountain,  and  which  Winckeimann 
found  to  be  an  ujirinutn.  Some  of  the  inferiptions  pn  antient 
iepulchral  (tones  of  the  Romans  announce  an  exprefs  prohi- 
bition to  con ftrucl  an  iifHrinum  near  a  monument.  The  reafon 
of  this  prohibition  has  not  yet  been  examined.  After  men- 
tioning the  law  of  the  twelve  tables,  which  forbade  the  burn- 
ing of  bodies  nearer  any  edifice  than  the  defiance  of  fixtv  feet. 
Without  the  owner's  confent,  C.  Mongez  is  of  opinion  that 
this  prohibition  luppofed  lome  edifice  to  be  in  the  neighbour- 
hood, the  proprietor  of  which  infilled  on  the  rigorous  execu- 
tion of  the  law. 

In  regard  to  the  fmall  female  buft.  found  near  Aurillac, 
C.  Mongez  obferves,  that  Montfancon  has  given  engravings 
of  four  female  ligures  of  the  like  kind,  They  were  ail  of  that 
kind  of  argillaceous  earth  called  tobacco-pipe  clay:  the  work- 
man (hip  was  coarfe,  and  they  had  all  been  moulded  :  one  of 
them  was  found  in  1710,  in  digging  rn  the  abbey  of  Saint- 
Lomer,  at  Blois.  It  was  depofned  in  a  fmall  grotto  contain- 
ing the  half-burnt  bones  of  animals,  among  which  were  found 
the  thigh-bone  of  a  horfe  and  the  tooth  of  a  dog.  The  Gauls 
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were  a  ecu  domed  to  throw  into  the  funeral  piles  of  their  dead, 
thole  animals  they  hail  been  iondeit  of,  fuch  as  dogs  and 
horfes.  There  is  reafon,  therefore,  to  conclude  (hat  the  grotto 
of  Blois  was  a  bupying-place  of  ihe  Gauls,  and,  by  analogy, 
that  the  inclofure  of  Aurillac  belonged  to  the  fame  nation. 
The  female  bufl  found  there  exhibits  the  fame  chara&ers  as 
the  figures  publifhed  by  Montfaucon  ;  and  befides,  there  ivas 
found  along1  with  it  a  figure  of  a  dog  of  the  fame  fubftance 
and  workmanihip. 

Thefe  female  liefures  ha\e  been  fo  often  dug  up  in  the  fe- 
pulchres  of  the  Gauls,  and  the  ttyle,  the  workmanfhip,  and 
materials  have  fo  great  a  refemblance,  that  one  cannot  help 
fuppofing  that  they  mull  have  been  depofited  there  from  the 
fame  motives.  C.  Mongez  is  of  opinion  that  they  may  have 
repieiemed  the  principal  mother  goddeffes  in  general,  and 
thofe  in  particular  whom  the  decealed  whole  allies  re- 
pofed  in  thefe  tombs  had  adopted  as  their  protectors.  A 
great  deal  has  been  written  on  the  mother  goddeffes  men- 
tioned in  the  fepulchral  inferiptions  of  the  Romans  :  Dlis 

malribus matronis,    Sec.      As  bas-reliefs   reprefenting 

three  females,  fometimes  (landing  and  fome times  lilting, 
holding  fruits,  cones  of  the  fir-tree,  and  cornucopias,  were 
fometimes  added  to  fuch  inferiptions ;  the  mother  god- 
deffes were  at  iirft  taken  for  rural  deities :  but  one  of  thefe 
monuments  was  found  in  the  city  of  Lyons,  and  on  others 
they  are  called  the  mothers  of  Galicia,  the  mothers  of  the 
Gabii,  &c.  Their  protection  therefore  was  extended  to 
cities  and  provinces  alfo.  Keyfler  jhinks  that  they  were 
thofe  druid  females  for  whom  the  Gauls  entertained  fo  great 
a  veneration  ;  but  this  opinion  is  contradicted  by  monuments 
of  the  fame  kind,  coufecrated  in  countries  at  a  very  great 
dillanee  from  Gaul.  Others  confidered  the  mother  goddeffes 
as  the  three  Pareae  or  Fates;  but  it  is  not  certain  that  the 
Pareae  ever  formed  a  part  of  all  the  nations  among  whom 
the  deities  in  queftion  were  worshipped:  betides,  the  latter  had 
their  proper  denomination,  Fata.  In  the  laff.  place,  Barrier 
propofed  a  ftill  more  probable  opinion  refpecting  the  mother 
goddeftes  :  he  fuppofed  them  to  be  deities  common  to  fevera] 
nations,  and  that  their  furnames  denoted  the  places  where 
they  were  worth  ipped. 

To  this  mav  be  added,  that  the  women  acknowledged  them 
as  their  fpecial  protectors;  for  we  read  on  two  inferiptions: 
Matronis  Gabiabus, Juiicnibus  Qabiabus.  Everv  wo- 
man believed  that  fhe  had  a  female  genius  who  protected 
her,  and  whom  the  called  her  Juno.  The  Greeks,  the 
Cretans  in  particular,  and  the  Sicilians,  rendered  worfhip  to 
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the  celeffial  bears  under  the  name  of  Mothers.  But  it  ap- 
pears doubtful  whether  the  mother  goddeffes  of  the- Gaul's-  of 
Britain,  German  v,  Spain,  Sec.  were  the  fame  deities.  It  is 
at  leaft  certain  that  in  confequence  of  migrations,  the  notions 
reflecting  theie  godclefles,  their  functions  and  attributes,  had 
at  that  time  been  ftrangely  altered.  The  figures  given  bv 
Mont  fa  u  con  hold  children  in  their  arms,  like  the  fem;:le 
figures  feen  on  medals  of  fome  of  the  empreffes,  with  the 
legend  Juno  hucina;  vyhich  confirms  the  opinion  of  C. 
Mongez,  that  thefe  figures  represent  the  mother  goddeffei  in 
general,  and  in  particular  the  Junos  and  Genii  of  women. 

PALLADIUM,    OR  NEW  SILVER. 

We  have  juft  been  favoured  with  a  fpecimen  of  a  metal, 
faid  to  be  a  new  one,  to  which  the  above  name  has  been 
given,  and  which,  among  others,  is  faid  to  poffefs  the  fol- 
lowing properties: — 1.  It  diffolves  in  pure  fpirit  of  nitre,  and 
makes  a  dark  red  folution.  2.  Green  vitriol  throws  it  down 
in  a  ftate  of  a  regulus  from  this  folution,  as  it  alwavs  does 
gold  from  aqua  regia.  3.  If  vou  evaporate  the  folution  you 
get  a  red  calx,  that  diffolves  in  fpirit  of  fait  or  other  acids. 
4.  It  is  thrown  down  by  quickfilver,  and  by  all  the  metals 
but  gold,  platina,  and  filver.  5.  Its  fpecific  gravity  by  ham- 
mering was  onlv  11*3;  but  by  flatting,  as  much  as  11 -8. 
6.  In  a  common  fire  it  tarnifhes  a  little,  and  turns  blue; 
but  comes  bright  again,  like  other  noble  metals,  when 
fironger  heated.  7.  The  greateft  heat  of  a  blackfmith's  fire 
would  hardly  melt  it.  8  But  if  you  touch  it  while  hot  with 
a  fmall  bit  of  fulphur,  it  runs  as  eafily  as  zinc. — It  is  fold 
only  by  Mr.  Forfter,  at  No.  26,  Gerrard-ftrtet,  Soho,  Lon- 
don, in  famples  of  five  {hillings,  half  a  guinea,  and  one  guinea 
each. — We  have  not  had  time  to  fubjeet  the  fpecimen  fent 
to  us  to  any  chemical  tefts.  When  we  do,  we  fhall  report  the 
refult  to  our  readers.  Where  or  how  it  has  been  procured 
we  have  n^t  yet  learnt. 

IMPROVED   LAMPS. 

Mr.  Paul,  of  Geneva,  now  in  London,  has  made  fome  im- 
portant improvements  in  the  conitruCtion  of  lamps  and  re- 
flectors, bv  which,  among  other  advantages,  that  light  which 
is  ufuallv  thrown  up  into  the  atmofphcre  and  loft,  is  reflected 
to  the  fpace  intended  to  be  illuminated  ;  by  which  a  much 
greater  effect  is  produced,  and  at  the  fame  time  a  favirig  in 
the  confumption  of  the  oil.  We  underftaud  thev  are  foon  to 
be  employed  bv  Mr.  Smethurft  in  lighting  the  ftreets. 

ASTRO- 
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ASTP.OXOMV. 

In  our  laft  we  prefented  our  readers  with  tables  containing 
the  geocentric  motion  of  the  two  new  planets,  Ceres  Ferdi- 
nandea  and  Pallas,  for  the  month  of  April ;  we  now  fubjoiti 
tables  of  their  motion  calculated  for  the  month  of  May  1803, 


Geocentric 

Motion 

Geocentric  Motion  of 

0 

fPall 

is. 

C 

ere*  Ferdinaadesa 

Riel 

t 

i> 

:lin. 

Right 

Declin. 

f      Al.xnfn  n. 
1 

No 

rth.   1 

A  ken  lion. 

South. 

Mav3'i8h 

55" 

1    *5" 

185 

& 

19'' 

11'"  54"-  24''     6' 

61S 

55 

4 

'9 

1     *9 

12     28    24    15 

o'iS 

54 

43 

19 

35   *S 

12      50    24     25 

ta!i8 

54 

8 

20 

12    59   24   35 

15.8 

5.1 

22 

20 

26  [19 

12    52   24   46 

1818 

52 

-4 

20 

51 

19 

12    30  24   57 

2Jjl8 

5* 

»5 

21 

14 

■9 

11     56.25      9 

2418 

49 

50 

21 

36 

19 

11      5  25    22 

27  18 

48 

2? 

21 

55 

*9 

10      3  '25    35 

30  18 

46 

49   22 

14*19 

8    44   25    48 

GALVANISM. 

ProfefTor  Aldini,  when  on  his  way  to  France,  made  the 
following  experiment  at  Calais  : — He  extended  a  wire  from 
the  top  of  the  WedJetty  to  Fort  Rouge,  diftant  about  160 
feet,  and  which  are  fcparated  by  an  arm  of  the  fea.  The 
extremity  of  this  wire  towards  the  jetty  was  immerfed  m  the 
water,  the  other  extremity  was  fixed  to  a  mail,  and  a  portion 
of  the  wire  was  free.  A  fecond  wire  was  difpofed  in  fuch  a 
manner,  that  its  lower  extremity  was  immerfed  in  the  water 
at  the  bottom  of  the  malt,  while  its  upper  extremity  could  be 
made  to  communicate  with  the  wire  fixed  to  the  niafl.  Be- 
tween the  extremity  of  the  wire  attached  to  the  mart  and  that 
of  the  fecond  wire  immerfed  in  the  lea  the  profefTor  placed 
an  animal,  as  a  prepared  frog  for  example,  which  being  then 
brought  into  contact  with  the  two  wires,  immediately  expe- 
rienced the  ufual  contractions.  The  lea  water,  therefore, 
ferved  as  a  conductor  between  the  other  extremities  of  the 
wires. 

A  NEW   SPECIES  OF   INOCULATION. 

Accounts  have  been  received  from  one  of  the  travellers  in 
Africa  (Hornemanu,  we  believe),  ftating,  that  in  a  dittri& 
which  he  has  vifited  he  found  a  kind  of  inoculation  practiced, 
which  anfwers  the  fame  end  refpecting  fyphilis  that  the  vac- 
cine pock  does  reflecting  the  fmall-pox — exempting  the  pa- 
tient from  the  pofhbility  of  infection. 
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LIT.  heller  from  Dr.  Oleeks  of  Bremen  to  Baron  Vox 
Zach,  on  the  Stones  which  have  fallen  from  the  Hea- 
vens * . 


Y. 


O  U  know  that  in  a  lecture  which  I  delivered  in  the 
Mufeum  of  Bremen  in  the  year  1795,  on  the  fhower  of 
ftones,  as  it  is  called,  which  fell  at  Siena  in  Italy,  I  ex- 
p relied  the  fame  idea  which  I  latelv  read  with  much  fatis- 
faction  in  a  letter  of  Laplace,  in  which  he  fays  :  '•'  It  is  not 
impoffihle  that  large  mafles,  detached  from  fome  of  the  ce- 
leliial  bodies,  and  particularly  from  the  moon,  may  have 
fometimes  been  projected  to  the  earth."  As  you  require  a 
more  circumftantial  illustration  of  this  fubjeet,  I  embrace 
the  prefent  opportunity  of  gratifying  your  wifhes. 

I  mu ft  readily  ecknowledge,  that  when  I  wrote  the  before- 
mentioned  effay  on  the  fhower  of  ftones  which  fell  at  Siena, 
I  confidered  thefe  ftones  to  be  of  a  volcanic  origin.  The 
itones  found  at  Siena  fell  at  the  diftance  of  fixty  miles  from 
Vefuvias,  only  eighteen  hours  after  the  commencement  of 
the  great  eruption  which  deftroyed  the  unfortunate  Torre 
del  Greco,  and  of  which  fo  elegant  a  defcription  has  been 
given  by  fir  William  Hamilton.  I  was  acquainted  with  the 
principles  of  Zolner  and  Lichtenberg,  according  to  which 
thefe  Itones  could  not  be  afcribed  to  Vefuvius;  but  to  me 
thefe  principles  did  not  appear  fatisfactory.  The  great  ve- 
locity which  would  be  neceffarv  to  make  a  mafs  projected 
from  Vefuvius  to  proceed  to  fo  great  a  diftance.  was  not  fuf- 
ficient  to  induce  me  to  abandon  my  opinion.  By  calculation 
1  found  that  it  was  not  10  great  as  what  might  be  fuppofed 
to  be  produced  by  the  dreadful  convulsion  which  takes 
place  on  fuch  occafions.  What  tended  chiefly  to  confirm 
me  in  my  idea  was,  that  fir  William  Hamilton  then  be- 
lieved that  he  had  often  found  at  Vefuvius  ftones  which  had 
a  great  refemblance  to  thofe  which  fell  at  Siena  f.  I  alfo 
fuppofed  that  Vefuvius  might  have  projected  from  one  of  its 
mouths  a  haif-fufed  mafs  at  an  anyfle  of  from  forty  to  fifty 
degrees,  which,  like  every  thing  elfe  proceeding  from  the 
crater,  was  in  a  high  degree  electric;   thai  this  mafs  had 

*  From  Algemeent  Konfl  en  Letter-Bode,  No.  17,  1S03. 

f  Stonti  of  the  fame  nature,  at  lent  as  rar  as  the  eye  can  judge  of 
them,  are  frequently  found  on  Mount  Vefuvius;  and  when  I  was  on  the 
mounuin  lately  I  fearched  for  fuch  ftones  near  the  new  mouths;  but  as 
the  foil  around  them  has  been  covered  with  a  ihick  bed  of  allies,  whatever 
was  thrown  up  during  the  force  of  the  eruption  lies  buried  under  thole 
.  &c. — Philofophical  Tr^nfactions  179--,  p.  104, 

Vol.  XV.  No.  60.  U  crater, 
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taken  its  direction  towards  Siena }  that  when  within  a  cer- 
tain diltance  of  the  earth  it  had  discharged  itfelfj  and  that 
in  confequence  of  this  difcharge  it  had  built,  fo  that  the 
fragments  fell  down  in  the  (tate  of  ignited  {tones*. 

On  the  other  hand,  however,  it  is  known  that  no  fueh 
ftones  are  found  on  Mount  Yeluvius.  It  has  been  lately 
fhown  by  the  mineralogical  defeription  of  Count  de  Bour- 
non,  and  the  chemical  analyiis  or  Mr.  Howard,  that  the 
Hones  found  at  Siena  have  a  perfeel  refemblance  to  all  the 
other  (tones  which  have  been  feen  to  fall  from  the  heavens, 
and  which  certainly  cannot  be  productions  of  our  earth  f. 
My  former  explanation  and  conjectures  fall  therefore  to  the 
ground,  and  we  mull  clafs  the  (tones  of  Siena  among  thole 
which  are  formed  by  nature  in  lome  mode  with  winch  we 
are  unacquainted,  and  which  burfting  always  with  the  ap- 
pearance of  light  fall  down  to  the  earth. 

Since  the;  time  when  naturalilts  firfl  ventured,  or  were 
obliged,  to  believe  in  the  falling  of  Inch  ftones,  it  has  been 
found  that  this  phenomenon  is  not  fo  uncommon  as  was 
fuppofed.  During  the  latt  century,  tuurteen  or  fifteen  in- 
(tances  at  lead  can  be  quoted. 

When  I  erroneoufly  afcribed  in  my  lectures  the  ftones 
found  at  Siena  to  an  eruption  of  Ycl'mius,  the  nature  of 
other  (tones  fallen  from  the  heavens,  which  certainly  were 
not  of  volcanic  origin,  had  given  occafion  to  the  queftion, 
whether  it  was  impoftible  that  heavy  maffes  could  be  pro- 
jected to  the  earth  from  other  heavenly  bodies,  and  particu- 
larly from  the  moon?  The  celebrated  (tone  which  fell  near 
Areos  Polamos,  in  the  year  462  before  ChriftJ,  induced  me 
in  particular  to  undertake  an  examination  of  this  queftion; 
and  on  this  occafion  my  learned  friend,  Mr.  Bredenfcattip, 
clergyman  of  Bremen,  was  fo  kind  as  to  colle£t  for  me  all 
the  paftages  in  antient  authors  which  make  mention  of  this 
(tone.  In  regard  to  the  reft,  the  reader  may  confult  what 
Struyk.   Pingre  §  and  Chladni  ||   have  laid  on  the  lubject. 

It  appears  from  calculation,  that  when  a  greater  vertical 
velocity  than  344357  Paris  feel  in  a  fecond  can  be  given  to 
a  heavy  body  projected  from  the  earth's  furface,  fuppofing 
the  atmofphere  to  oppofe  no  refinance,  this  body  would  not 

*  The  abbe  Tata  actually  faw  a  large  fire-ball  thrown  up  from  Vefu- 
vius,  which  when  it  had  reached  a  certain  di (Vance  burft,  and  the  abbe 
then  heard  a  noife  like  that  of  Hones  falling  down. 

•J-  Howard's  Experiments  and  Obferwations  on  certain  Stonv  and  Mt- 
tall  ne  Subftances,  &c. — Philofophical  Tranfactions  1802. 

J  Plin.  Hift.  Nat.  lib.  ii.  cap.  ^8.  §  Cometographie,  p.  256. 
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Fall  back  to  the  earth,  but  would  continue  to  move  from  it 
in  infinitum.  A  cannon  bullet  fometimes  acquires  a  velocity 
or  1800  or  2000  feet  in  a  fecond*;  and  heavy  maffes  are 
projected  from  the  volcanoes  of  our  earth  with  a  velocity 
four  or  five  times  as  great.  This  velocity,  therefore,  is  far 
greater  than  that  of  35.000  feet  per  fecond.  But  even  if  it 
were  poffible,  by  the  help  of  chemiftry  and  mechanics,  to 
give  a  bali  a  velocity  of  35,000  feet,  or  even  more,  per  fe- 
cond, the  ftrong  reii  fiance  oppofed  bv  the  air,  which  alwavs 
increafes  at  the  lead  as  the  fquare  of  the  velocity,  would  tend 
very  much  to  deftroy  it.  We  mav  therefore  confider  it  as 
aim'ofl  impofiible  that  heavv  bodies  can  ever  be  entirely  pro- 
jected from  the  earth.  I  confider  it  altogether  unnecefiary 
to  take  into  account  in  this  calculation  the  influence  which 
the  attractive  force  of  the  moon  would  have  on  the  motion 
of  a  body  projected  in  this  manner. 

But  the  cafe  is  entirely  different  if  we  fubjeel:  to  calcula- 
tion the  motion  of  a  heavy  body  projected  from  the  furface 
of  the  moon.  The  moon  is  a  great  deal  fmaller  than  the 
earth,  poffeffes  a  much  weaker  power  of  attraction,  and  at 
the  fame  time  its  atmofphere  is  of  fo  finall  extent,  and  fo 
rare,  that  it  could  oppofe  very  little  refifiance  to  a  heavy 
body  in  a  (late  of  motion.  It  is  therefore  poffible  that  a 
heavv  body  might  be  projected  from  the  moon  with  fuch  a 
velocity  as  to  carrvit  to  a  di fiance  where  it  would  be  attracted 
with  greater  force  bv  the  earth. 

ft  is  found  bv  calculation  that  7780  feet  per  fecond  is  the 
minimum  of  velocity  with  which  a  body  projected  from  the 
moon  would  require  to  fall  upon  the  earth.  It  appears,  there- 
fore, that  if  heavv  bodies  were  projected  from  the  moon  with 
a  vertical  velocity  of  7800  or  8000  feet  under  certain  cireum- 
ftances,  fome  of  thefe  bodies  would  reach  the  earth  and  fall 
down  upon  it.  Such  a  velocity  appears  to  me  to  be  very 
poffible.  The  furface  of  the  moon,  by  the  new  craters  which 
arife,  (hows,  evident  traces  of  violent  eruptions,  bv  which 
even  as  great  or  greater  velocity  might  be  communicated  to 
the  bodies  thrown  up  bv  them. 

It  appears  then,  that  it  is  not  altogether  impoffible  lhat  the 
ffones  or  maffes  which  have  been  feen  to  fall  from  the  hea- 
vens, and  which,  though  entirely  different  from  all  the  mi- 
neral bodies  of  our  earth,  have  a  great  refemblance  to  each 
oiher,  may  have  fallen  from  the  moon.  It  is  in  their  great 
fimilarity  and  correfpondence  that  the  grounds  of  this  opinion 
are  to  be  found ;  for  the  fimilarity  of  their  external  appear- 

'    Mcm.de  1'Acad.Rcy  *le  ties  Sciences  1769,  p.  247. 
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ance,  and  of  their  component  parts,  evidently  (how  that  they 
have  aW  had  the  fame  origin.  If  we  admit,  with  Halley  and 
Chladni,  that,  befides  the  large  celeftial  bodies,  there  are  in 
boundlefs  fpace  an  infinite  number  of  fmall  maffes  which 
nine  about  till  they  approach  lo  near  a  planet  as  to  enter  its 
atmofphere,  when  they  take  fire,  burft,  and  fall  down  upon 
it;  we  can  explain  whv  all  thefe  maffes  difperfed  throughout 
infinite  'pace  eonfift  of  iron,  nickel,  filiceous  earth,  and  talc 
earth,  which,  according  to  the  ingenious  experiments  of  Mr. 
Howard,  are  the  component  parts  of  all  the  maffes  which 
have  fallen  from  the  heavens. 

But,  on  the  other  hand,  great  difficulties  occur,  if  thefe 
ftones  which  have  fallen  from  the  heavens  be  fcrioufly  confi- 
dered  as  bodies  projected  from  the  moon.  In  confequence 
of  the  motion  of  the  moon,  bodies  proje&ed  from  it  acquire, 
befides  their  projecStije  velocity,  that  velocity  which  the  moon 
has  in  the  direction  of  the  tangents  to  her  orbit.  It  we 
therefore  take  this  velocity  into  the  account,  it  will  appear, 
that  heavy  bodies  projected  from  the  moon  with  a  velocity  of 
Scoo  fret  or  more  per  fecond,  as  foon  as  they  have  got  lo 
fuch  a  diftance  from  the  moon  as  to  experience  lefs  attrac- 
tion from  it  than  from  the  earth,  would  defcribe  around  the 
earth  a  conic  lection  paffing  more  or  lefs  through  the  moon. 
Thefe  conic  feclions,  according  to  the  difference  of  the  di- 
rection and  velocity,  may  be  either  hyperbolas  or  ellipfes*. 
In  order  that  the  body  fhould  fall  to  the  earth,  the  ellipfe  it 
defenbes  ought  to  be  of  fuch  a  nature  that  its  perigeum  falls 
within  the  bodv  of  the  earth,  or  at  lead  within  its  atmofphere. 
The  moon,  therefore,  mult  perceptibly  decreafe  in  tize,  us  it 
would  he  neceflary  that  it  fhould  throw  out  a  great  number 
of  maffes  to  make  fome  of  them  reach  the  earth.  For  this 
pnrpofe  alfo  a  very  limited  direction  and  velocity  of  the  heavy 
bodies  would  be  required.  And  would  not  an  infinite  num- 
ber of  fuch  fmall  fragments  move  around  our  earth  as  latel- 
litcs :  Would  they  not  be  vifible  through  our  belt  telefcopes, 
as  we  know  that  fire-balls  fometimes  are  of  verv  great  fize, 
and  as  the  obfervation  of  Ceres  and  Pallas  has  fliown  that 
bodies  of  a  very  fmall  diameter  become  vifible  to  us  when 
illuminated  by  the  light  of  the  fun  ;  or  are  the  mooting  flars, 
which  feem  to  have  a  cofmical  origin,  fuch  fmall  fatellites 
(  i"  our  earth?  Perhaps  we  ought  to  clafs  among  thefe  alfo 
the  fmall  pale  luminous  fpot  which  Schrcieter  law  pais  over 
the  field  of  his  teleicope.    Thefe  objections,  and  others  u  hich 

*   A  prodigious  '   be   required  10  make  a  bod  i 

fro.n  Uic  moon  to  fall  to  the  earth  in  an  io  ^  trb<^la« 
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arife  from  an  examination  of  the  circumftances  of  their,  fall- 
ing, i'eem  to  me  to  be  of  great  importance,  and  difficult  to  be 
removed. 

I  am  therefore  far  from  afTerting  that  thefe  (tones  which 
have  fallen  to  the  earth  are  to  be  considered  as  inafles  pro- 
jected from  the  moon  ;  nor  does  Laplace  make  any  l'uch  af^ 
fertion.  His  object,  as  well  as  mine,  is  to  (how  philofophers 
engaged  in  reiearches  on  this  fubject  the  poffibility  of  thefe 
raaffes  having  a  felenitic  origin.  It  is  much  to  be  wifhed 
that  the  ingenious  Chladni  would  favour  us  with  a  new  edi- 
tion of  his  celebrated  efiav  on  the  mafs  of  iron  found  in  Si- 
beria *,  as  he  no  doubt  would  be  able,  from  Benzenberg  and 
Brandes'  Observations  on  falling  Stars,  Howard's  Chemical 
Examination,  and  from  various  other  documents,  to  make 
conliderable  additions  to  it. 
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T  has  been  generally  fuppofed  by  phyfiologifts  that  the 
power  by  which  fenfatious  were  transmitted  to  the  fenforium, 
was  likewife  the  medium  by  which  mental  impreffions  were 
communicated  to  the  body.  But  this  opinion  is  totally  in- 
confiftent  with  that  moft  frequent  observation,  that  very  often 
every  poflible  fufceptibility  of  fenfation  is  loll  in  a  whole 
limb,  which  neverthelefs  retains  voluntary  motion.  This 
appears  moft  Strikingly  in  the  St.  Vilus's  dance,  which  de- 
prives the  afflicted  parts  of  every  fufceptibility  of  fenfation 
without  destroying  voluntary  motion.  And,  on  the  contrary, 
there  are  cafes  where  the  functions  of  the  fenfes  remain  un- 
impaired}  and  are  Sometimes  increafed,  while  the  mufcular 
motion  is  completely  loft.  In  order  to  explain  this  pheno- 
menon two  kinds  of  nerves  have  been  hypoihetically  adopted, 
nerves  of  fenfation  and  nerves  of  motion  ;  but  without  ren- 
dering the  explanation  more  falisfa&ory.  Certain  it  is,  that 
the  action  of  mental  irritation  upon  the  body,  and  the  com- 
munication of  the  fenfation s  with  the  fenforium,  are  effects 
of  two  different  powers,  which  cannot  poffibly  have  their 
feats  in  one  and  the  fame  organ. 

That  which  is  understood  by  the  word  nerves  confifts  pro- 
perly of  two  entirely  different  parts,  the  medullary  fubjlance 

*  Uber  den  urfprung  der  von  Pallas  gcfundenen  und  anderer  ihr  akn- 
lichcr  Eifen  maflen,  und  uber  einige  dair.it  in  verbindung  Stehende  Na- 
tur-erfcheinungen;  Vo;i  E.  T.  T.  Chladni.    Riga  1794.  4t0, 

f  From  Rett's  Archil)  JXr  die  Ph\f;ologie,  vol.  i. 
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of  the  nerves,  and  the  cellular  texture';  the  latter  being  coin- 
poled  of  c\  lindric  tubes,  containing  the  former  in  their  <  M 
vity  :  and  in  thefe  lubes,  thefe  iheaths  of  the  nerve.-,  is  the 
feat  of  the  power  which  continues  the  irritation  of  the  mind 
into  the  body.  The  medullary  fubltance  of  the  nerves,  on 
the  other  hand,  pofTelTes  no  other  power  than  that  of  exciting 
in  the  fenforium  fenfations  corresponding  with  the  in,j>i\I- 
fions  received  by  the  fenfes.  The  cellular  texture  of  the 
nerves  poffefles  a  power  of  contraction,  elafticity;  but  the 
medullary  fubflance  of  the  nerves  pofletTes  only  the  (imple 
fenfitive  power  of  the  nerves.  From  this,  the  above-men- 
tioned phenomena,  efpeeially  thofe  obfervable  in  St.  \  iius's 
dance,  are  eafily  explained.  The  fenfitive  power  of  the  nerves 
difappears,  becaufe  iis  organ,  the  medullary  fubdance,  is  de- 
ftroved  or  wounded.  The  two  following  arguments  conlirm 
the  corredtnefs  of  this  opinion  : — T.  According-  to  Aaneman's 
numerous  experiments  on  the  regeneration  of  the  nerves, 
each  end  of  a  nerve  which  has  been  cut  in  two  forms  iiielf 
into  a  fcirrhus,  and  both  afterwards  join  again  in  the  cel- 
lular texture;  but  the  lower  end  of  the  nerve  thus  interfered 
always  lofes  its  fenlitive  power,  whereas  it  recovers  in  a  few 
months  the  power  of  motion  when  both  the  ends  are  joined 
again  bv  a  fufficient  quantity  of  the  cellular  hibttance. 
2^  Arfenic  and  all  forts  of  mercurial  preparations,  when 
immediately  applied  to  the  brain,  exhibit  not  the  leaft  im- 
mediate effect  upon  it.  But  thofe  very  minerals,  when  ap- 
plied in  any  other  part,  excite  the  moft  violent  convulfiuns 
of  the  whole  body  ;  and  it  is  well  known,  from  other  circum- 
ftances,  that  thefe  produce  the  greatelt  irritation  upon  the 
cellular  texture.  Wiihout  entering  into  any  further  elucida- 
tion, every  one  will  eafily  conceive  the  great  importance  of 
thefe  ideas  in  the  explanation  of  many  phyfiological  and  pa- 
thological phenomena. 


LIV.  Letter  from  Dr.  Barton  to  Vrofejfor  ZiMMERMANtf, 

on   the  fiifnnaling  Faculty  which  has  been  afcribed  to  the 
Rat tL f nuke,  and  other  American  Serpents. 

[Concluded  from  p.  ioi  ] 

XjlFTER  quoting  IVlr.  Miehaelis's  obfervations,  whi^h  I 
have  already  noticed,  Mr.  Blumenbach  has  the  following 
words : — »  i  would,  however,  add  another  mode  of  explana- 
tion from  Dr.  Barton's  work  itfelf,  where  he  affures  us  that 
the  relult  of  his  inquiries,  whether  the  rattlefnake  creeps  up 
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trees  or  not,  induces  him  to  believe  the  latter  to  be  the  cafe. 
The  rattlefnake,"  Mr.  Blumenbach  continues,  "  is  alfo  one 
of  the  lazieft  of  all  the  lerpent  tribe ;  under  thole  circum- 
ftances  it  feems  verv  natural  that  fueh  a  lazy  animal  fhouid 
be  endowed  with  the  fafeinatine:  power  ot  bringing  down 
from  trees  fmall  animals,  which  otherwise  would  have  no- 
thing to  fear  from  a  fnake  that  cannot  creep  upwards." 

It  is  true,  as  1  have  aiierted,  that  the  rattlefnake  is  one  of 
the  mod  fluggilh  fpecies  offerpents;  and  further  inquiries 
have  confirmed  me  in  mv  former  opinion,  that  this  lerpent 
does  not  climb  up  trees.  But  if  Mr.  Blumenbach  had  re- 
colleeled  what  I  ha\e  \o  particularly  laid  on  the  fubject  of 
the  nidification  of  our  buds*,  he  would  not,  I  preiume, 
have  imagined  that  it  is  at  ail  ncceif.ry  that  the  lerpent 
fhouid  he  endowed  with  "  a  fate  mating  power  ot  hr;. 
down  from  trees  i'mall  animals."  I  have  fhown  thai  the 
rattlefnake  feeds  upon  bull-frogs,  which  are  never  loaud 
upon  trees;  upon  the  oround-lquirrel,  which  is  moil  com- 
monlv  found  upon  the  ground  ;  and  upon  the  fringiUa  ery- 
throphthalma,  or  ground- robin,  a  fpecies  of  fineh,  which 
receives  its  common  Englifn  name  from  its  being  (o  gene- 
rally feen  upon  the  ground  t.  I  may  now  add,  that  this 
reptile  feeds  upon  young  rabbits  (iepus  amencanii-;,  wild 
mice  of  different  kinds,  moles  (lorex  aquaticu>),  and  mauy 
other  fmall  animals,  which  it  cannot  have  much  trouble  in 
obtaining  without  its  poflefimg  the  power  of  charming. 

But  although  the  rattlefnake  is,  in  reality,  a  iluggilh  rep- 
tile, it  is  nevertheleis  an  animal  of  more  activity  than  Mr. 
Blumenbach  feems  to  imagine.  I  believe  it  is  true,  as  the 
old  Indian  J  informed  Mr.  Heckewelder,  that  in  the  fpring 
feafon  thefe  reptiles  make  considerable  journeys  from  their 
dens  in  fearch  of  food.  I  know  it  to  be  a  fact,  that  they 
fwim  acrofs  ftreams  of  water,  and  even  over  large  rivers.  It 
is  obferved  by  the  hunters  and  others^  that  the  rattlefnake 
fwims  falter  than  it  moves  on  the  land.  Indeed,  it  iecms 
to  run  upon  the  furface  of  the  water.  It  is  very  probable 
that  in  thefe  watery  peregrinations  it  may  occasionally  have 
opportunities  of  catching  certain  kinds  of  fifh.  But  this  is 
a  mere  conjecture,  which  at  preient  I  am  incapable  ot  fup- 
porting  by  any  deckled  : 

I  have  obferved  in  my  memoir,  that  "among  the  Indians 
of  South  America  I  do  not  find  mv  traces  of  the  notion  that 
ferpents  can  fafcinate  other  animals."     Mr.  Blumenb;.cha 

A     Memoir,  ccc.  pages  50,  51,  52,  53.        •}■  Ibid,  pages  63  and  64, 
;   See  page  3:. 
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however,  informs  US,  that  DobrifhofTer  affrrt?,  in  his  Hiftorv 
of  the  Abipons,  '*  that  all  the  Spaniard:  and  Indians  in  that 
part  of  Paraguay  Unanimoufly  afcribe  a  Wke  property  to  the 
fnake  called  ampalabas."  I  alio  find  that  Dr.  Bancroft  has 
mentioned  the  fafcinating  power  o\'  a  large  but  innocuous 
foecies  of  ferpent  which  inhabits  Guiana11. 

I  was  ignorant  of  thete  fails  when  I  printed  my  memoir; 
and  now  that  thev  are  known  to  me,  thfey  do  not  appear  to 
be  of  much  confequence.  Thev  certainly  do  not  prove  that 
ferpents  are  endowed  with  the  power  of  fafcinating.  It  is 
not  bv  any  means  afcertaincd  that  the  Abipons  have  not  de- 
rived the  notion  from  the  Europeans,  with  whom  they  have 
been  long  acquainted. 

Since  the  publication  of  mv  memoir  I  have  been  able  to 
make  a  more  complete  collection  of  the  fentimenta  of  the 
North  American  Indians  on  the  fiibject.  I  am  led  to  be- 
lieve, that  it  is  far  from  being  the  general  opinion  among 
thefe  people  that  the  rattlefnake  is  endowed  with  the  faculty 
of  charming.  I  cannot  in  any  other  way  fo  itrikingly  fhow 
the  notions  of  the  Indians  on  the  fubject,  a?  by  extracting 
part  of  a  very  curious  manufcript  which  I  received  from  my 
friend  Mr.  John  Meckewelder : — "Having  queftioned  In- 
dians a  number  of  times  with  refpeet  to  lhakes  having  the 
power  of  charming,  and  alwavs  being;  anfwered  in  the  nega- 
tive, I  was  at  length  dtfired,"  fays  Mr.  Meckewelder,  "  to 
give  the  reafon  the  white  people  had  for  believing  fuch  a 
thing; ;  which  not  being  fatisfactory,  Pemaholend  +  declared  : 
6  The  rattlefiiake  obtains  its  food  merely  by  flynefs,  and  a 
perfevcring  patience.  It  knoweth  as  well  where  to  watch 
for  its  prev  as  a  cat  does,  and  fucceeds  as  well.  It  has,  and 
retains,  its  hunting  grounds.  In  fpring,  when  the  warm 
weather  lets  in,  and  the  woods  feem  alive  with  the  fmaller 
animals,  it  leaves  its  den.  It  will  crofs  a  river  and  go  a  mile 
and  further  from  its  den  to  the  place  it  intends  to  {pen d  the 
fummer;  and  in  fall,  when  all  the  young  animals  bred  this 
feafon  are  become  itrong  and  active,  fo  that  they  are  no  more 
fo  eafilv  overtaken  or  caught,  it  directs  its  courfe  back  again, 
to  its  den,  the  fame  as  a  hunter  does  to  his  camp. 

"  i  The  white  people,'  continued  Perrraholendj  e probably 
have  taken  the  idea  of  this  fnake  having  the  power  of  charm- 
ing from  a  tradition  of  ours  (the  Indians),  which  our  fore- 
fathers have  handed  down  to  us,  from  many  hundred  years 

*  An  F.Cfay  on  ihe  Narur.il  History  of  Guiana,  &c.  p.  205-:  London 
1769  Mr.  StedrriaD,  a  late  writer,  p&fitively  denies  the  xnur.cr  of  this 
fafcinating  power  in  the  aboma,  the  ferpent  mentioned  bv  Dr.  Bancroft. 

+   An  ast  I  and  much  rc-fyefted  Delaware  Indian. 
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tack,  and  lone  before  ever  the  white  people  came  into  this 
country-.  Then  (they  tell  vis)  there  ivas  Inch  a  fnake,  and 
a  rattlefnake  too  ;  but  then  there  was  only  this  one  make 
which  had  this  power,  and  he  was  afterwards  deftroved ;  and 
fince  that  time  it  hath  never  been  laid  that  any  other  of  the 
kind  had  made  its  appearance.' ' 

The  wh  >le  of  tins  tradition,  as  related  bv  Pemaholend,  is 
in  my  poffeffion.  It  is  a  very  curious  piece  of  American 
mythology,  and  will  be  pub.ithed  at  large  in  another  place, 
perhaps  in  my  Fragments  of  the  Natural  Hiftorv  of  Penn- 
ivlvania.  It  is  a  new  proof  of  my  alTertion,  "  that  the  my- 
thology, or  fuperftiiious  religion,  of  the  Americans  is  a  frag- 
ment of  that  mvthologv  wbofe  range  in  Alia  and  in  Africa 
has  been  fo  extenfive  *."  But  this  tradition  is  intereftirjg  in 
the  difcufiion  of  the  queftion  in  which  I  am  now  engaged. 
It  plainly  (hows  that  the  Indians  do  not  in  general  fuppofe 
that  the  rattlefnake  is  gifted  with  the  faculty  of  charming; 
and  it  renders  it  ('till  more  doubtful  that  the  whites  derived 
this  notion  from  the  Indian?. 

The  Indians  are  fo  far  from  believing  in  the  exigence  of 
this  faculty  in  fnake--,  that  the  worthy  gentleman  from  whom 
I  received  the  tradition  which  I  have  juft  mentioned,  allures 
me  that  he  would  be  unwilling  in  future  to  trouble  them  with 
anv  further  inquiries  on  the  fubject,  as  the  Cure  reward  of 
the  pains  of  inquiring  is  a  laugh  at  the  eafy  credulity  of  the 
Whites.  I  may  here  add,  what  I  have  mentioned  in  my 
memoir,  that  Mr.  William  Bartram  never  understood  that 
the  nations  of  Indians  among  whom  he  travelled  had  any 
idea  of  the  fafcinating  power  of  fnakes  f.  Among  other 
Indians  Mr.  Bartram  vifited,  with  the  zeal  and  knowledge 
of  a  naturalift,  the  nations  of  Eaft  and  Weft  Florida.  As 
this  ingenious  and  amiable  gentleman  believes  that  ferpents 
can  charm  other  animals,  there  will  be  no  fufpicion,  anions 
candid  people,  that  he  has  concealed  the  opinions  of  the  In- 
dians on  the  fubject. 

I  think  I  have  now  confidered  every  eflential  part  of  Mr. 
*  Biumenbaclrs  remarks  on  my  memoir.  I  baye  little  doubt 
that  this  illuftrions  profcflbr,  who  is  not  lefs  candid  than  he 
is  learned  and  ingenious,  will  give  to  the  new  facts  which  I 
have  adduced  all  the  confideration  which  they  merit.  What 
is  the  proportion  of  that  confideration  I  mult  leave  it  wi;h 
vou  ancf  other  able  judges  to  decide.  In  the  meanwhile  [ 
am  not  a  little  flattered  that  one  of  my  earlieit  cilavs  in  na- 
tural biftory  has  folicited  (o  much  of  the  attention  of  the  phi- 
losophers of  Europe. 

*  A  Memoir,  &c.  p.  16 — Note.  -f  Ibid.  p.  14. 
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You  inform  me,  that  mv  explanation  pf  the  fuppofed  faf- 
cinating  faculty  of  ferpents  is  adopted  bv  many  ot  your  na- 
turalifts.  This  is  plea  (in  g  to  me.  Indeed,  fucb  is  our  feliiih- 
nefs,  that  I  fear  I  mould  have  telt  fomewhat  gratified  to  learn 
that  the  theory  had  been  adopted,  though  I  nnfelf  had  re- 
linquished it.  But  I  aflure  you  that,  as  yet,  1  hive  fc-en  no 
caule  to  relinquish  it.  On  the  contrary,  J  ponds  a  crcat 
body  of  additional  facts  in  fupport  ot  it.  Thefe  facts  will  he 
carefully  adduced  in  that  part  ot  my  I-  ragmen's  winch  is  in- 
tended to  comprifc  the  hiltory  ot  the  amphibia  ot  Penniyl- 
vania. 

In  mv  native  countrv  the  explanation  which  I  have  of- 
fered has  been  adopted  bv  many  perfons.  But  there  are 
oihers  who  flill  believe  in  the  exiftence  of  a  true  faleinating 
faculty  in  the  ratdclnake  and  other  fe--pents.  What  change 
time  and  further  attention  to  the  fubjecl  mav  accomplish,  in 
them,  I  know  not.  But  why  Should  we  expect  to  make  all 
philofophers  converts  to  our  opinions?  Almoft  every  phce- 
nomenon,  almolt  every  fa<5t  in  nature,  fcems  to  admit  of  an 
explanation  upon  more  than  one  principle.  The  ftream  of 
inquiry  is  often  diverted  by  trifling  circumftances  into  very 
oppolite  directions.  Prejudices,  or,  to  name  them  hv  a 
milder  phrafe,  the  earlier  biafies  of  our  minds,  frequently 
detain  us,  in  the  invettigations  of  fcience,  in  a  long  and 
pleafing  reign  of  tyranny.  Our  firft  love  is  faid  to  be  the 
itrongeft.  Our  firft:  principles  in  fcience,  in  religion,  and 
in  politics,  are  often  adhered  to  with  the  extreme  of  pertina- 
city. He  who.  turned  of  fifty  \  cars  of  age,  relinquishes  a 
favourite  error,  has  infinitely  more  merit  than  the  world  may 
be  willing  to  allow  him. 

I  beg  you,  fir,  to  make  what  ufe  of  this  letter  you  may 
think  proper.  If  it  thall  add  any  thing  to  the  flock  of  your 
knowledge  on  the  fubjecl,  or  if  it  (hall  icrve  to  amuie  you  in 
an  hour  pf  lei  hire,  I  fhall  feel  highlv  gratified. 

Be  allured  that  I  am,  with  very  great  refpect, 

Dear  fir,  your  faithful  and  obliged 

Servant  and  friend, 

Benjamin  Smith  Barton. 

postscript. 

I  began  this  long  letter  on  the  very  day  that  I  firft  faw 
Mr.  Blnmenbach's  remarks  in  Tilloch's  Magazine.  I  had 
not  fini filed  it  before  I  received  a  copy  ot  the  original  publica- 
tion of  the  profeffor.  In  the  conclufion  I  find  he  urges  me 
to  extend  my  inquiries  into  the  real  ufe  of  the  crept tdculum 
caudity  or  rattle  of  the  crbt&lus;     This  is  certainly  a  queftion 
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worthy  of  the  attention  of  American  naturalifts,  who  enjoy 
the  beft  opportunities  of  inveftigating  the  fubjec,t.  I  am, 
indeed,  inclined  to  think  thai  we  are  not  yet  acquainted  with 
the  real  or  exclufive  ufe  of  the  rattle  of  the  crotalus.  That 
it  was  given  to  this  reptile  to  warn  man  and  other  animals  of 
a  dangerous  enemv,  does  not  appear  a  fufneient  explanation 
of  the  ufe  of  the  organ.  Many  lerpents  whofe  poiibn  is  not 
lefs  deleterious  than  that  of  the  rattlefnake,  are  entirely  de- 
ititute  of  anv  apparatus  like  the  crepitaculum  of  this  reptile. 
Betides,  we  have  feen  that,  when  100ft  intent  upon  obtaining 
his  prey,  the  rattlefnake  keeps  his  rattle  ftiil.  This  would 
feem  to  (how  that  it  was  not  deligned  to  terrify  its  enemies. 
Indeed,  it  is  higtoly  probable  that  one  reafo'i  whv  the  rattle- 
fnake fo  frequently  fucceeds  in  capturing  animals  is,  beeaufe 
he  makes  no  noife,  and  therefore  furpriles  his  prev. 

I  do  not  doubt  that  the  crepitaculum  of  the  rattlefnake  is 
an  organ  of  very  effen  tial  importance  :  but  I  mull  fav  that  it 
has  always  been  deemed  of  more  importance  than  it  can  vet 
be  fhown  to  be.  Thus  it  has  been  laid  to  gjve  an  unerring 
indication  of  the  age  of  the  reptile.  \n  this  refpee/r.  it  is  a  lefs 
fure  criterion  than  has  been  generally  imagined.  It  is  a  fact 
which,  I  believe,  has  entirely  efcaped  the  notice  of  all  the 
writers  on  the  natural  hiftorv  of  this  repute,  that  the  rattles 
are  formed  before  the  excluiion  of  the  young  ones  from  the 
uterus.  Towards  the  latter  end  of  Augult  a  number  of  female 
rattlefnakes  were  opened.  The  voting  animals  were  about 
five  inches  long,  and  about  the  thicknefs  of  a  fmall-fized 
goofe-quill  :  the  fcales  were  formed  fo  as  to  be  vihble  to  the 
naked  eve  ;  the  head  very  large,  and  the  fangs,  though  of  a 
fomc.vhat  gelatinous  confidence,  were  iliaptd,  and  diftincHr 
vitible.  The  rattle-;  were  fo  far  formed  that  three  bells  could 
be  plainly  difcerned  ;  and  this  was  the  cafe  in  more  than  fixty 
inftances.  Hence  it  is  evident,  that  when  thev  are  excluded 
from  the  womb  the  vouno-  animals  have  at  leatt  three  rat- 
tles. After  this,  I  believe,  thev  generally  acquire  two  belU 
every  vear.  Yet,  in  one  inftance,  a  rattlefnake  has  been 
known  to  acquire  four  bells  in  the  term  of  a  ve>r.  I  may 
add,  that  the  bel's  are  liable  to  be  loll  :  they  are  Sometimes 
broken,  and  it  is  not  improbable  that  thev  wear  out. 

I  am  fometimes  alnioff  inclined  to  think,  with  your  learned 
and  eloquent  countryman  Mr.  Herder,  thai  a  natural  hif- 
torv has  reaped  no  advantage  from  the  philofophv  of  final 
caufes."  And  yet  without  an  inquiry  into  the  ultimate  in- 
tentions of  nature,  what  is  natural  hiltory  ?    A  barren  watte 

*  In  the  MiiJViim  of  Mr.  Ptaie. 
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of  unconnected  foci*.  Speculations,  which  too  often,  in- 
deed, proceed  from  indolent  philofophers,  are  neeeffary  to- 
render  natural  hillory  nn  agreeable  and  even  ufefnl  fctence. 
We  arc  moreover,  Fometirue*  able  to  dtlcover  the  final  eaufe 
or  intention  of  nature  in  her  operations.  And  as  to  the  ufus 
every  philofopher  mud  confefs  that  this  i^  a  quef- 
tion  which  ought  never  to  be  negle&ed.  It  is  a  kind  of  foul 
to  the  feience  of  anatomy.  It  is  exceedingly  to  be  regretted, 
however,  that  we  are  fo  often  at  a  lofs  to  determine  toe  uN  s 
of  parts  even  where  the  forms  and  ftrnfhire  of  thefe  parts  are 
well  known  to  us. — But  let  us  not  defpatr.  Nature  intends 
to  reveal  to  us  many  things  (precious  in  their  kind),  which 
are  now  entirely  unknown  to  us.  Phyfiology  will,  in  time, 
aflume  one  of  the  higheft  Rations  in  the  range  of  fure  as  well 
as  fplendid  Iciences. 


LV.  A  Survey  and  Report  of  the  Ccajls  and  Central  High- 
lands of  Scotland;  made  by  the  Command  of  the  Right 
Honourable  the  Lords  Commifjioners  of  bis  Majejly's  Trea- 
sury in  the  Autumn  of  1802.  By  THOMAS  TiiLFORD, 
Civil  Engineer,  Edinburgh,   F.  R.  S. 


I 


MY  LORDS, 


N  reporting  upon  the  furvev  T  made  in  Scotland,  in  obe- 
dience to  the  inftru&ions  I  had  the  honour  of  receiving  from 
your  lordfhips,  dated  the  i  ft  of  July  1802,  I  Hud  the  bufinefs 
may  be  molt  conveniently  arranged  under  the  following 
heads : 

I.  What  regards  rendering  the  intercnurfe  of  the  country 
more  perfect,  by  means  of  bridges  and  roads. 

If,  Alcertaining  various  eircumftances  relative  to  the  Ca-r 
ledonian  canal,  efpecially  with  regard  to  the  fupplies  of  water 
on  the  fummit  level,  and  the  beft  communications  from  this 
canal  to  the  tithing  locks  at  the  back  of  the  Ifle  of  Skvc. 

III.  The  means  of  promoting  the  fisheries  on  the  eaft  and 
weft  coafts. 

IV.  The  caufes  of  emigration,  and  the  means  of  prevent- 
ing it. 

V.  Improving  the  means  of  intercourfe  between  Great 
Britain  and  the  northern  parts  of  Ireland  ;  particularly  as  to 
the  bridges  and  roads  between  Carlifle  and  Port  Patrick,  and 
aifo  the  harbour  of  Port  Patrick. 

Under  each  of  thofe  heads  are  comprehended  fubjecTs 
highly  deferving  the   attention  of  government;    the  more 

they 
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thev  are  investigated,  the  more  important  they  will  appear, 
audi  the  public  will  become  more  fully  convinced,  that  the 
general  interefts  of  the  Britifh  empire  are  extenfively  con- 
nected with  the  feverai  improvements  which  are  mentioned 
in  your  lordfhips'  inftruclions. 

Of  Bridges  and  Roads. 

The  obftacles  which  at  prefent  obftrucl:  the  communica- 
tions in  the  north  of  Scotland  are  numerous  and  well  known, 
not  onlv  to  the  inhabitants,  but  to  every  perfou  who  has 
travelled  through,  or  even  inquired  into  the  ftate  of,  the 
counfrv. 

Previous  to  the  year  1742,  the  roads  were  merely  the  tracks 
of  black  cattle  and  horfes,  interfered  bv  numerous  rapid 
dreams,  which  being  frequently  fwoln  into  torrents  bv  heavy 
rains,  rendered  them  dangerous  or  impalfable.  The  military 
roads,  which  were  formed  about  this  time,  having  been  laid 
out  with  other  views  than  promoting  commerce  and  induftry, 
are  generally  in  Inch  directions,  and  fo  inconveniently  fteep 
as  to  be  nearly  unfit  tor  the  purpofes  of  civil  life;  and  in 
thofe  parts  where  they  are  tolerably  acceffible,  or  where  roads 
have  fince  been  formed  by  the  inhabitants,  the  ufe  of  them 
is  very  much  circumfcribed  from  the  want  ol  -  over 

fome  of  the  principal  rivers. 

The  general  connections  of  the  countrv  may  be  ftated  as 
leading  from  Edinburgh  to  the  north  and  north-weft  coun- 
ties;, by  means  of  one  road  through  the  Highlands,  anil  by 
another  along  the  eaft  coaft  and  fouth  ihore  of  the  Murray 
Frith  to  the  town  of  Invernefs,  and  from  thence  through 
Beauley  and  Dingwall,  to  Tain  in  Rofs-fhire*  From  Glafgow 
and  Greenock,  the  communications  by  land  are  through 
Aro-ylefhire,  to  the  weftern  parts  of  Invernefs  and  Rofs-lhire, 
and  to  the  (hores  oppofite  the  whole  of  the  Hebrides.  There 
is  an  important  communication  from  Invernefs  weRward, 
acrofs  the  country  to  Fort  Auguftus  and  Fort  William,  and 
from  Fort  Auguftus  there  are  juft  the  veftiges  remaining  of 
what  was  once  a  military  road  to  Bcmera,  oppofite  the  back 
of  the  I  tie  of  Skye. 

In  considering  thefe  lines  of  roads,  it  appears  mod  regular 
to  begin  on  the  borders  of  the  improved  country,  and  near  t>; 
the  feats  of  commerce  and  induftry.  In  proceeding  from 
Edinburgh  northwards,  by  the  eaft  coaft  and  Moray  Frith 
to  Invernefs,  or  through  the  central  Highlands  to  the  fame 
place,  and  from  thence  to  Tain  on  the  Dornoch  Frith  in 
Ro(s-{hire,  we  find  the  communications  intercepted,  and  wc 
learn  that  accidents  frequently  happen  from   the  want  of  a 

bridge 
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bridge  over  the  river  Tay,  .it.  Dumceldj  in  Perthinire  :  an- 
other over  the  river  Spey,  at   Fochabers,  in  Bamftshire ;   a 

third  over  the  river  Beau!ey,  iri  (n'vernefs-wiirej  and  a  fourth 
over  the  river  Conon,  near  Dingwall,  in  ftofs-fhire.  Thefe 
rivers  are  large,  and  at  prefent  are  all  croffed  by  means  of 
ferry-boats. 

At  Dunkeld  the  river  Tay  is  deep  and  broad,  and  there 
Is  reafdn  to  expect  the  foundations  will  be  expenfive,  the  bed 
of  the  river  at  and  for  a  great  diftance  above  and  below  the 
town  being  conipofed  of  alluvial  earth  and  gravel.  The  heft 
fituation  for  a  bridge  is  a  little  below  the  lower  ferrv ;  at  this 
place  there  is  a  ftraight  reaeh  of  the  river,  and  in  winter  the 
ice  is  broken  by  pamng  over. a  ford  nearly  oppofite  the  mouth 
of  the  river  Bran.  This  fituation  will  alio  eonnecl:  with  the 
improved  lines  of  road  which  are  propofed  to  be  made  on 
each  (ide  or  the  river.  It  is  probable  that  a  flat  rubble  ftone 
will  be  got  near  the  flate  quarries,  which  are  within  a  fhort 
diftance  of  the  place.  Free'tone  of  a  durable  quality  is  to  be 
had  near  Dundee:  it  may  be  brought  by  water  carriage  to 
Perth,  and  from  thence  by  land  to  Dunkeld. 

Under  all  thefe  circum (lances  the  expenfe  would  be  confi- 
derable  ;  and,  taking  into  account  the  uncertainty  of  the 
foundations,  the  amount  cannot  be  Itated  at  lefs  than 
15,000  1. 

The  two  ferries  which  are  now  at  Dunkeld  belong  to  his 
grace  the  duke  of  Athol ;  he  has  authorized  me  to  ftate,  that 
if  government  will  defray  one-half  the  expenfe  of  a  bridge, 
he  will  advance  the  other  half;  that  he  will  give  up  his  in- 
tereft  in  the  ferries,  if  in  lieu  thereof  a  reasonable  toll  he  put 
upon  the  bridge,  in  order  to  liquidate  the  capital  advanced 
bv  the  duke:  after  this  has  been  accomplished,  with  a  fmall 
furplus  to  anfwer  the  repairs,  the  bridge  ever  after  to  remain 
free  of  toll. 

This  feems  a  verv  reafonable  and  juft  mode  of  defraying 
the  expenfe :  the  fafety  and  accommodation  would  be  fo 
great,  that  no  perfon  travelling  that  road  could  object  to  pay- 
ing the  fame  toll  for  a  fafe  and  convenient  bridge  which  at 
prefe.nl  is  paid  for  a  dangerous  and  inconvenient  ferry-boat, 
efpecially  when  there  will  be  a  certain  profpeel  of  having  a 
bridge  free  of  toll  in  a  few  years. 

This  bridge  is  of  the  firft  importance  to  the  Central  High- 
lands; it  would  accommodate  a  great  diftrict  of  that  country, 
and  at  the  fame  time  facilitate  the  communication  with  the 
North  Highlands. 

The  river  Spey  is  a!fo  rapid  and  deep,  being  the  drain  of 

a  great  extent  off  mountainous  country,  where  there  is  much 

6  rain. 
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rain.  It  is  of  courfe  a  very  dangerous  ferry.  This  ferry  is 
on  the  great  coaft  road  eallward  from  Invernefs  and  Fort 
George,  through  the  towns  and  cultivated  country  in  Mur- 
ray and  BanfF-mires,  from  whence  it  pailes  through  Frafer- 
burgh  and  Peterhead  to  Aberdeen. 

Another  branch  of  road  alio  llrikes  off"  at  Fochabers,  on 
the  Spey,  and  paffes  by  Huntly  and  Inverury  to  Aberdeen. 

The  neceffity  of  having  a  bridge  over  the  Spey  at  this 
place  became  fo  urgent,  that  his  grace  the  duke  of  Gordon 
began  a  fubfefiption  in  the  adjacent  country  in  order  to  raife 
a  part  of  the  money  neeefiary  to  defray  the  expenfe  of  a 
bridge;  his  grace  fet  a  liberal  example,  and  it  has  been  fol- 
lowed by  moft  of  the  gentlemen  in  that  part  of  the  country. 
In  confequence  of  this  exertion,  a  contract  has  been  entered 
into,  and  fome  fteps  have  been  taken  towards  carrying  this 
ufeful  work  into  execution  ;  but  unlefs  government  will  grant 
an  aid  equal  to  one- half  the  expenle,  the  works  mud  (till  be 
left  unfir.iilied,  and  unfit  for  the  purpofes  intended. 

The  fituation  fixed  upon  for  this  bridge  is  adjacent  to  the 
ferry  and  town  of  Fochabers.  At  this  place  a  rock  pafles 
quite  through  the  river,  at  about  from  eight  to  ten  feet  below 
the  furface  of  ordinary  low  water;  and,  as  far  as  I  could 
learn,  it  is  the  only  place,  unlefs  at  a  great  diftance  up  the 
country,  where  the  rock  pailes  quite  through  the  river.  On 
thefe  accounts  it  was  judicious  to  prefer  it  for  the  fituation 
of  the  bridge;  and  it  was  fortunate  this  happened  precifely 
in  the  line  of  the  prefent  road. 

As  one-half  of  the  expenfe  will  be  raifed  bv  fubfcription 
in  the  neighbourhood,  if  government  will  defray  the  other 
half,  I  underlland  it  is  propofed  that  the  bridge  ihall  be  free 
of  toll.     The  expenfe  cannot  be  ftated  at  lefs  than  i2,oool. 

I  have  made  plans  and  feclions  for  both  thofe  bridges.  On 
account  of  their  beinii  fo  nearly  connected  with  the  feats  of 
the  two  before-mentioned  noblemen,  I  have  introduced  more 
decorations  than  what  are  abiolutely  neceifary  for  common 
road  bridges.  This  extra  expenfe  will  not  amount  to  much  j 
but  whatever  it  is,  I  propofe  it  (hall  be  defrayed  by  thole  no- 
blemen. 

I  la  ft:  year  produced  plans  and  eftimates  for  the  bridges 
over  the  rivers  Beauley  and  Conon  :  I  have  again  examined, 
the  propoled  fituations,  and  perceive  that,  on  account  of  the 
uncertainty  of  the  foundations,  and  the  alteration  which  muff 
be  made  in  fome  parts  of  the  beds  of  the  rivers,  it  will  be 
neceflary  to  take  the  expenfes  of  each  bridge  at^oool.  infiead 
of  4000 1. 

Thefe  two  bridges  are  greatly  wanted,  in  order  to  facilitate 

the 
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the  communications  with  Rofs-fhire,  Sutherland,  and  Caith- 
nefs ;  they  are  equally  fo  for  the  north-weft  coaft  of  ihe  main 
Jand,  and  the  northern  parts  of  the  Hebrides;  ihey  are  the 
roots  from  which  a  great  number  of  branches  of  roads  are  to 
proceed,  which  are  heceflary  for  the  improvement  or  the 
country  and  the  extenfion  of  the  fifheries. 

Before  entering  upon  the  confidcration  of  the  road-  to  the 
north  of  the  line  of  the  Caledonian  canal,  it  is  necelTaiy  to 
fpeak  of  the  communications  from  Glafgow  and  Greenock 
bv  Argylefhire  to  Fort  William.  From  Glafgow  there  is  al- 
ready a  road,  which  paffea  through  Dumbarton  up  the  weft 
fide  of  Loch  Lomond,  by  the  upper  ends  of  Loch  Long  and 
Loch  Fvne  to  Inverarv.  From  Greenock,  bv  croffing  the 
frith  of  the  Clyde,  there  is  a  road  which  paries  up  the  eaft 
tide  of  Gare  Loch  and  Loch  Long,  and  joins  the  road  to 
Invcrary  at  the  top  of  Loch  Long.  From  Inverary  there  is 
one  road  which  pafles  the  upper  end  of  Loch  Awe,  and  an- 
other which  croffes  that  loch  by  a  ferry  at  Port  Sonachan  ; 
and  thefe  roads  unite  at  Bunawe,  on  the  banks  of  Loch 
Ktive.  From  Bunawe  the  road  is  already  made  to  Oban, 
and  a  branch  croffes  Loch  Etive  and  pafles  along  the  fouth 
fide  of  the  Liunhe  Loch  and  Loch  Lil  to  Fort  William. 
Between  Bunawe  and  Fort  William  there  are  three  ferries, 
over  arms  of  the  fea,  which  running  many  miles  into  th» 
land,  cannot  well  be  avoided  :  in  other  refpects,  the  commu- 
nication from  Glafgow  and  Grenock,  thus  far,  is  tolerably 
good.  The  Highland  Society,  in  the  excellent  report  to 
which  I  (hall  frequently  have  occafion  to  refer,  and  which 
may  be  found  in  the  appendix*,  have  pointed  out  a  new  line 
of  road  from  the  north  fide  of  the  Frith  of  Clyde,  nearly 
oppofite  to  Greenock,  to  be  carried  to  the  Bay  of  Strachan 
upon  Loch  Fvne  :  this  would  be  a  very  direct  line  from 
Greenock  to  Inverary,  but  it  would  be  lubject  to  two  fei- 
ries,  and  it  feems  doubtful  whether  this  inconvenience  would 
Hot  overbalance  the  additional  diftance  round  the  upper  end 
of  the  lochs;  at  lealt,  as  there  is  already  a  very  good  com- 
munication bv  this  road,  it  feems  tooft  prudent  to  attend  to 
the  other  more  neceflary  portions  of  road  before  this  is  un- 
dertaken. 

From  Fort  William  it  will  be  very  advifeable  to  improve 
and  extend  the  road  which  pafles  along  the  north  fide  of  the 
portion  of  Loch  Fil  which  turns  from  Fort  William  to  the 
weft,  and  to  carry  it  from  thence  acrofs  the  upper  end  of 
Loch  Shielj  through  Arralaig  to  Morer,  as  defcribed  in  the 

*  This  (hall  appear  in  our  ncx:  Number. 

report 
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report  of  the  Highland  Society.     This  ;rydi+ 

reel  communication  from  the  Clyde  to  the  fiihing  lochs  at 
the  back  of  Skve,  to.Skye  itfelf,  and  to  the  iflands  ©f'Eggi 
Rum,  Muck,  JBarra,  and  South  Uilt.  Tbh  wonld  prove  of 
importance  to  the  fisheries  on  account  of  facilitating 
intelligence,  which  is  one  of  the  tnoft  neceiiary  fteps  to  pro- 
mote the  fuccefs  of  this  bufinefs. 

In  the  year  1796,  Mr.  Brown,  of  Elgin,  made  a .  furvey 
and  estimate  of  this  road  from  Fort  William  to  Moivr,  and 
ftated  the  expenfe  at  64-56 1.;  fmce  that  time  [  underitand 
that  about  1500 1.  has  been  laid  out  upon  it,  io  that  4000  1., 
and  perhaps  fomewhat  m  ive3  is  Hill  required  to  render  it 
perfect. 

With  regard  to  the  improvement  of  the  roads  which  lead 
from  Fort  William  eatt  to  Invemefs,  there  is  one  principle 
which  in  future  ought  never  to  be  loft  fight  of,  which  is,  to 
make  the  hew  road;  as  near  to  s  of  the  . 

lochs  as  is  If  the  Cale- 

donian canal  is  executed,  it  is  rtio  p  robable?  til  at  many 

improvements  will  be  pointed  out  in  iffe  of  carrying 

works  and  it  to  decide 

rafhly  in  a  matter  which  is  lb  much  connected  with  this  na- 
tional object. 

We   now  come  to  cb  as  of  the 

countries  which  lie  to  the  north  of  the  irackof  the 

:i  canal.     From  this  valley,  which  runs  from  Fort 

iam  to  Invernefs,   it  is  of  g  that  there 

mould  be  lines  of  communication  with  tl  e  and 

the  fiihing  lochs  which  lie  at  tl..  e  lines  of 

road  are  not  onlv  necetlary  for  promoting  the  (liberies,  but 

arc  tirgently  called  for  by  the  fituation  of  the  inferior  parts 

of  the  country,  where  there  are  ma:  vs  which 

hitherto  have  remained  nearly  inacci  alable 

the  lofs  which  the  public   has  iuuained,  and  are  about  to 

,  from  the  want  of  roads  in  this  GOtmUry'. 

From  the  bridges  of  Beauley  and  Conon,  lines  of  road, 
from  the  fame  important  caufesj  are  wanted  in  Several  direc-r 
tions  to  the  weft  coaft,  and  through  the  whole  of  the  coun- 
ties of  Hols-mire,  Sutherland,  and  Caithnefs.  The  outlines 
of  thofe  roads  are  well  deferibed  in  the  report  of  the  Highland 
Society  j  and  although  there  is  a  dLyernty  of  opinion  as  to 
imparative  importance  of  fome  of  them,  as  well  as  of 
thofe  to  Skve,  vet  it  is  evident  tli.it  they  are  all  ne.-eflary  for 
the  welfare  of  the  country. 

The  empire  at  large  being  deeply  inferefted.in  thofe  im- 
provements,  as   it  regards  promoting   the  fisheries  and  in- 
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crenfing  the  revenue  and  population  of  the  kingdom,  jufli- 
fies  government  in  granting  aid  tow  irds  making  roads  and 
bridges  in  a  country  which  muft  other  wife  remain,  perhaps 
for  ages  to  come,  thus  imperfectly  connected.  Yet  as  the 
land-owners  in  thofe  extenfive  diftriCts  through  which  the 
roads  would  pal's,  and  indeed  the  whole  of  the  adjoining  di- 
ftricts  of  country,  would  enjoy  improved  cultivation  and  paf- 
tura<re,  increafed  incomes,  and  all  the  bleffings  which  are  to 
be  derived  from  a  facility  of  iutercourfe,  it  is  certainly  jutt 
that  they  mould  contribute  a  (hare  with  government  in  the 
cxpenfe  of  acquiring  thole  advantages.  They  might  he  en* 
abfed  to  ^  this  without  inconvenience  to  the  prefent  pof- 
feflbrs,  by  being  empowered  by  an  act  of  parliament  to  fell 
land,  or  borrow  money  upon  the  land,  to  the  amount  of  their 
proportion  of  the  expenfe  to  be  incurred  by  the  roads  and 
bridges.  This  is  reafonable,  becaute  the  monev  fo  raifed 
would  be  applied  to  improve  the  remainder  of  the  entailed 
eftate,  which  would  be  enhanced  in  value  though  fomewhat 
diminilhed  in  extent. 

The  expenfe  of  the  lines  of  road  which,  were  furveved  and 
eftimated  by  Mr.  Brown,  comprehending  the  whole  of  the 
beforementioned  counties,  and  nearly  iooo  miles  in  length, 
did  not  amount  to  150,000 1.  If,  therefore,  we  admit  an 
equal  quantity  of  lines  of  road,  to  be  undertaken  and  com- 
pleted in  the  courfe  of  three  vears,  would  require  an  annual 
fupply  of  50,000!.;  and  fuppofing  this  to  be  raifed  in  equal 
moieties  by  government  and  the  land-owners,  it  would 
amount  to  25,0001.  each  :  but  as  it  is  not  likely  the  whole 
could  be  brought  fo  immediately  into  operation,  it  may, 
with  more  probability,  be  expected  that  tix  years  would  be 
taken  up  in  executing  all  the  lines,  which  would  reduce  the 
annual  (imply  to  25, cool,  or  12,5001.  from  each  party.  But 
this  is  exclusive  of  the  four  great  bridges,  the  total  expenfe 
of  which  is  reckoned  at  37,0001. ;  if  they  were  undertaken 
by  proper  perfons  they  might  he  executed  in  three  years, 
which  would  require  an  annual  fupply  of  12,3331.  6».  8d.; 
and  if  government  was  to  grant  one-half, 
It  would  be  annually  -  £.6,166  13  4 
To  which  add  the  former  12.500     o  o 

£.18,666  13  4 

Speaking  therefore  generallyj  if  government  was  difpofed 
to  encourage  thefe  plan*  of  improvement,  and  would  agree  to 
advance  20,ooo1.  in  each  of  the  firft  three  years,  and  12, cool. 
in  eac'n  of  the  laft  three  vears,  it  would  then  remain  with  the 
land-Owners  of  the  diftricts  of  country  through  which  the 

lines 
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lines  were  to  be  carried,  to  come  forward  with  their  furveys 
and  eftimates,  and  fubfcriptions  to  one-halt'  the  amount  of 
the  expenfe,  proving  at  the  fame  time,  to  the  fatisfa£tion  of 
government,  that  the  propofed  lines  would  be  of  public  as 
well  as  private  utility.  It  would  be  neceffiary  alfo  to  provide 
that  the  works  (houl'd  be  fubftantiallv  executed,  and  that  the 
land-owners  or  others  interefted  mould  always  lay  out  a  cer- 
tain fum  before  government  advanced  an  equal  moiety. 

Means  mould  be  provided  for  the  maintenance  of  the  roads 
and  bridges  after  they  have  been  completed ;  and  for  this 
purpofe  there  mould  either  be  a  fund  referved,,  or  a  fmall  toll 
laid  on,  to  go  in  aid  of  the  (latute  labour  of  the  country.  A 
very  important  confideration  alfo,  is  the  erecting  and  main- 
taining proper  inns  upon  the  roads. 

Several  of  the  houfes  which  were  built  by  government 
upon  the  military  roads,  are  ftriking  inftances  of  the  necef- 
(ity  there  is  of  giving  the  people  who  are  to  keep  the  inns 
fomething  elfe  to  depend  upon  befides  what  arifes  from  fup- 
plying  travellers;  there  (liould  be  fome  land  attached  to  the 
houfe,  at  a  rent  to  be  fettled  by  reference.  I  am  not  prepared 
to  fay  what  the  quantity  (liould  be,  or  of  what  particular  de- 
fer i prion;  it  is  at  prefent  fufficient  to  point  out  the  principle. 

Upon  the  whole,  as  far  as  regards  the  bridges  and  roads,  I 
can  have  no  hefitation  in  (rating,  that  they  are  of  the  greateft 
moment  for  promoting  the  improvement  of  the  country,  and 
for  perfecting  the  connections  with  the  li  filing  lochs  and  the 
Hebrides  ;  and  f  (hall  hereafter  endeavour  to  explain  my  rea- 
fon  for  thinking  that  fome  (hare  of  the  emigrations  is  to  be 
attributed  to  the  want  of  proper  communications* 

Naval  Stations. 

Before  entering  upon  the  fubje£t  of  the  Caledonian  canal 
it  will  be  proper  to  obferve,  that  I  again  examined  the  Bay 
of  Cromarty,  and  have  procured  fome  more  information  re- 
fpefting  it  and  the  Murray  Frith. 

Mr.  Henderfoo,  the  refident  cuftom-houfe  officer,  a  man 
of  refpeetabiiity,  has,  at.mydeiire,  afcertained  the  depth  of 
water  in  the  wells,  and  alfo  what  quantity  flows  from  a  fpring 
about  half  a  mile  from  the  town.  From  this  letter  it  appears, 
that  at  tire  depth  of  twenty  feet  from  the  furface  of  the  plain 
upon  which  the  town  (lands,  there  are  four  feet  of  water  in 
their  wells ;  when  at  Cromarty  I  learned,  that  at  high  fprings 
this  water  is  brackifh,  but  it  is  generally  ufed  for  warning, 
and  other  dbmeftic  purpofes,  At  the  diftance  of  about  halt* 
a  mile  from  the  town  there  is  a  fine  fpring,  which  was  dif- 
eovcred  by  the  late  Mr.  Rofs  during  his  ineffectual  attempt 
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to  find  coal:  from  this  circunvftance  ir  is  called  the  Coal 
A\  (.11.  This  (priiig  produces,  on  an  average,  upwards  of 
twenty  hogfheads  of  water  in  an  hour;  this  water  might 
be  collected  into  a  refexvoir  at  a  fmall  expenfe.;  from  this 
refervoir  it  might  be  brought  to  the  more,  which  is  a  fhort 
diftance,  in  pipes,  and  by  means  of  hofe  run  into  calks  in  a 
(hip's  beat  :  to  protect  the  boats,  a  fmall  pier  might  be 
formed  at  this  place. 

Captain  Duff,  of  the  royal  navy,  who  is  well  acquainted 
with  the  country,  and  has  navigated  the  Moray  Frith  in  a 
frigate,  has  been  fo  obi  to  refolve  fame  queries  which 

I  took  the  liberty  of  tranfmitting  to  him  through  his  brother- 
in-law  colonel  Dirom.  Captain  Outf  confirms  the  general 
report  of  the  excel',' ..nee  of  the  Bav  of  Cromarty,  and  the  en- 
trance to  it;  bis  opinion  refpe&ing  the  navigation  of  the 
Moray  Frith  is  quite  as  favourable  as  I  have  been  led  to  ad- 
vance in  my  laft  report.  From  what  he  dates  it  appears, 
that  even  with  a  contrary  wind  a  flop  of  war  could  clear  the 
headlands  in  i  |  hours  from  the  time  of  leaving  the 

i  Cromarty.  From  this  account,  perfons  converfant  in 
naval  afl  lirs  will  he  able  to  judge  how  far  this  bav  would  be 
fuitable  for  a  fquadron  deftined  to  watch  the  mouth  of  the 
Baltic  and  protect  the  coa'ft.  It  would  be  Angularly- well  fitu- 
atcd  for  convoys  to  veffels  coming  from  the  westward  through 
the  Caledonian  canal,  and  when  returning  with  the  fame 
trade:  alter  feeing  the  merchant  mips  pais  Fort  George,  the 
mips  of  war  would  be  clofe  in  with  their  own  harbour. 
.  As  an  aid  Lo  this  (ration,  the  harbour  of  Aberdeen  might 
be  made  lo  receive  frigates.  This  harbour  is  not  embayed, 
and  frigates  might  fail  from  it  at  all  times.  In  my  laft  re- 
port F  dated  the  expenfe  which  would  attend  improvin 
harbour,  and  I  difringuifhed  what  extra  expenfe  would  be 
required  to  render  it  capable  of  receiving  frigates,  which  ap- 
peared to  be  33,7004. 

The  magi.fi rates  of  the  town,  bv  whofc  fpirited  exertions 
fevend  valuable  improvements  have  already  been  effected, 
have  authorized  me  lo  fay,  that  they  are  ready  to  co-operate 
with  government  as  far  as  their  cir<  umitances  will  admit. 
If  frigate,',  were  ftationed  at  Aberdeen,  and  large  (hips  at 
Cromartv,  a  naval  protection  would  be  immediately  obtained 
in  that  quarter  al  a  \ erv  moderate  expenfe;  and  experience 
would  point  out  what  future  improvements  were  necctlary 
upon  this  coaft. 

From  A  id,  and  Fraferburgh,  a  commu- 

nication l;  [  up  with  CrOinarl 

rials  or  a  telegraph,  or  by  land  expreffes  lo  Nairn,  \ 
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the  frith  is  only  three  leagues  over;  or  a  faff,  failing  veflel 

I  foon  run  with  an  eafterly  wind  from  Fraferburgh  to 

Cromarty. 

If  Croraarty  Bay  was  made  a  roadftead,  there  would  be 

J  a  ftorehOufe  and  fome  other  cdnveniencies,  which 

may  be  on  a  final!  fcale,  nnlil   the  merits  of  the  place  have 

been  I  ed  :  allow  ail  expenfe  here  of  5000I. 

T'.t 

I  patted  aloncr  the  whole  line  of  this  canal,  that  is,  from 
Invernefs  an  the  eaft,  to  Fort  William  on  the  welt  coaft.  I 
took  much  pains  to  examine  into  the  nature  of  the  navig 
of  the  lochs,  their  foundings,  and  anchoring  places.  For 
this  purpofe  I  anpiied  chiefly  to  Mr.  Guvnn,  who  com- 
manded the  Lochnefs  galley,  in  government  fervicej  thirty-fix 
years;  from  him  1  obtained  a  very  full  and  Satisfactory  ac- 
count of  Lochnefs :  he  alfo  took  the  foundings  of  Loch  Oich 
and  a  part  of  Loch  Lochy  for  me. 

From  him  I  learnt  that  Lochnefs  is  twenty- two  miles  in 
length,  and  from  one  to  two  and  a  half  miles  in  breadth  ; 
that  its  extreme  depth  is  135  fathoms,  and  generally  15  to 
20  very  near  the  {bores;  that  there  are  fix  anchoring  places 
on  the  north,  and  four  on  the  fouth  fide;  and  that  at  each 
end  of  the  loch  there  is  a  good  anchorage  in  from  three  to 
five,  eight,  and  ten  fathom  water. 

That  a  veflel  patting  from  the  weft  to  the  eaft  end  before 
a  wefterly  wind,  or  in  acontrarv  direction  before  an  eafterly 
wind,  has  nothing  to  do  but  run  before  the  wind  the  whole 
way,  which  the  would  do  in  from  three  to  five  hours,  and 
with  contrary  winds  in  moderate  weal  her  (lie  would  work  it 
in  from  twenty- four  to  thirty-fix  hours. 

That  the  eafterly  winds  generally  prevail  from  March  till 
the  end  of  September,  when  the  wefterly  winds  fet  in,  and 
continue  for  the  reft  of  the  year. 

The  foundings  he  took  in  Loch  Lochy  are  from  feven  to 
horns,  with  bold  fhores  and  good  anchorage. 

In  Loch  Quoich,  which  is  a  fhort  loch  on  the  fummit 
levei,  there  are  fome  (hallow  parts,  but  they  may  be  made 
iently  d^tp. 

I  next  proceeded  to  examine  the  fupplies  of  water  which 
are  on  the  fummit  level,  and  for  this  purpofe  I  palled  up  the 
valley  of  Gh *ngarey  to  Loch  Hourn  at  the  back  of  Skye.  In 
this  valley  I  found  Loch  Garry,  •  ears  to  be  up w 

of  five  miles  in  length,  and  from  half  a  mile  to  one  miie  in 
breadth:  towards  the  head  of  the  valley  is  Loch  Quoich, 
wnich  appears  to  be  upwards  of  eight  miles  in  length,  and 
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from  one  to  two  miles  in  breadth  :  tlicfe  natural  refervoir*, 
placed  in  an  extenfive  valley  and  a  rainy  country,  form  an 
abundant  provilion  for  every  purpofe  to  which  water  can  be 
applied  in  the  courfe  of  the  canal. 

Having  ascertained  tbefe  points,  I  paffed  by  a  very  rocky 
and  precipitous  tract  down  to  the  head  of  Loch  IJoum  ;  from 
Loch  IJourn  I  travelled  bv  a  tract  fcarcely  lefs  rugged  to  the 
top  of  Glen  Klg,  and  over  the  flcep  mountain  of  Kaatachan 
to  the  top  of  Loch  Duich  ;  from  tin  nee  I  travelled  along  the 
veflige*  of  a  military  road,  up  Glen  Shiel,  down  a  part  of 
Glen  Morri fon,  and  over  a  rugged  mountain  to  Fort  Auguftus. 
In  Glen  Morri  Ion  and  Glen  Garrv  it  is  poflible  to  make 
roads,  if  judicioufly  laid  out,  upon  an  eafy  afcent ;  hut  the 
idea  of  water  conveyance  through  them  between  the  Caledo- 
nim  canal  and  the  fi  filing  lochs  is  altogether  unadvi  fable. 

Mv  next  object  was  to  examine  tbe  Country  which  lies  be- 
tween the  top  of  Loch   Eil   and  Loch  Sbiel,   in  order  to  find 
whether  a  water  conveyance  could  be  made  at  a  moderate 
ex  pen  ft  from  Loch  Eil   through  Loch  Shiel,  and  fo  into  the 
fiflnng  grounds  to  tbe  fouthofSkve,  without  palling  down 
the  Linnbe   Loch,   up  tbe  Sound  of  Mull,   and  round  tbe 
Point  of  Ardnamurchan.     1  carried  a  level  acrofs  the  neck 
of  land  which  Separates  Loch  Eil  from  Loch  Shiel :  tbe  di- 
stance is  about  three  miles.     I  found  the  fummit  of  tbe  land 
fort)'- three  feel  above  high  water  m  Loch  Lib  and  thirty-five 
feet  five  inches  above  tbe  level   of  the   frefh    water  in  Loch 
Sbiel.      In  order  to  form  a  canal,  as  there  is  no  water  to  be 
got  on  this  fummit,   the  ground  muft  be  cut  down  to  twelve 
feet  below  the  level  of  the  water  in  Loch  Sbiel,  which  would 
make  forty-feven  feet   live  inches  of  cutting,  and  this  depth 
of  cutting  would  be  continued  for  nearly  a  mile:   I  alio  fuf- 
pe£t  that  in  this  diftance  rock  would  be  met  with.     I  am 
therefore  forty  to  fay,  I  cannot  advife  the  work  being  under- 
taken before  tbe  nature  of  the  ground  has  been  fully  proved, 
and  the  whole  of  Loch  Sbiel   has  been  examined  with  gn    t 
care  :  and  as  this  paflage  cannot  be  lifeful  unlefs  the  Caledo- 
nian canal  be  made  and  navigated  from  the  call,  it  that  event 
mould  take  place,  there  will  be  plenty  of  time  to  re-examine 
this  point  with  care)  at  prefent  it  ought,  in  my  opinion,  to 
be  poftponcd. 

Having  inveftigated  all  the  point-  which  fell  under  my  ob- 
servation as  a  civil  engineer,  1  became  extremely  defirous  of 
having  tbe  opinion  of  experienced  and  well-informed  mer- 
cantile and  lea-faring  people  with  regard  to  the  prefent  na- 
vigation by  the  l'tntland  Frith  and  the  Orkneys,  and  the 
piopofcd  inland  navigation  bv  the  Caledonian  canal.     With 
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the  view  of  procuring  the  beft  poffible  information  on  this 
fubjeer.,  T  applied  to  Leith,  Aberdeen,  and  Peterhead,  on  the 
eatt  coaft;  and  to  Greenock,  Dublin,  Liverpool,  and  Briitol, 
on  the  weft. 

In  the  appendix  to  this  report  I  have  infer  ted  the  queries 
and  anfwerS  :  by  which  it  may  be  feen  that  there  is  onl\  one 
opinion  as  to  the  dangers  and  inconveniencies  of. the  prefent 
navigation,  and  the  advantages  which  may  be  expected  from 
the  propofed  inland  navigation,  if  united  with  a  naval  ita  ion 
in  the  Moray  Frith,  or  on  the  adjacent  coa'.t  of  Scotland. 

This  fa  net;  on  of  ex  ierieneed  people,  who  are  all  deeply 
interefted  in  commercial  concerns,  will,  I  truit,  fatisfy  vc  ir 
lordfliips,  that  it  has  not  been  upon  unlulftantial  grounds 
that  I  have  ventured  to  recommend  ihis  great  national  ob- 
ject. 

My  eftimate  of  the  expenfe  of  forming  this  navigation  is 
nearly  350. cool.,  and  the  time  required  t<  complete  it  would 
prohablv  be  about  feven  years:  this  divifion  would  require 
an  annual  fupplv  of  50.000!. 

Upwards  of  thirty  veil  els  have  beca  wrecked  on  the  coaft 
of  Caithnefs  in  the  memory  of  Alexander  Miller,  of  Staxigo. 
[To  be  continued.^ 
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Of  the  Origin  of  the  general  Trade  Winds. 


HOUGH  the  origin  of  the  general  trade  winds  appears 
to  me  to  have  been  fully  eftabhfhed  by  Dr.  Hallev,  yet  it 
feems  he  has  explained  himfelf  too  briefly,  fmce  his  explana- 
tion has  been  mjfunderftood  by  many,  and  was  thought 
pbfeure  even  bv  d'Alembertf. 

To  nnderftand,  it  more  perfectly,  let  us  fuppofe  the  fun  for 
the  fiiit  time  in  the  meridian,  and  to  communicate  i  : 

every  in  ft  ant  fifteen  degrees  all  around.  Ii  it  were  to  remain 
in  this  fituation  the  furrouoding  air  could  have  no  other  mo- 
tioji  but  upwards,  for  the  lateral  dilatations  being  equal, 
would  necellarilv  check  each  other,  but  in  the  fecond,  and 
all  the  uicceeding  inftants,  the  fun  moves  weftwardsj  there- 
fore, of  the  originally  equidiftant  eaftern  and  weftern  points, 

*   From  his  paper  entitled    14  Of  the  Variations  of  the  Atmoiphcre 
jSoi.'' 
■f-  Sur  la  Caufc  des  Vents,  v. 
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the  wefteriij  to  which  the  fun  approaches  nearer,  is  more 
heated  than  the  eaftern,  from  which  ihc  fun  recedes;  there-j 
in  this,  -  the  eaftern,  being 

mo:  ,  will  prefs  on  the  wcftern,  and  thus  an  eaftern 

wind  eftablitfn    . 

lat,  in  the  northern  hemifphere,  the  northern 
air  alfo  p  on  the  move  headed  fpaces;  but  as  this  alio 

follows  the  fun's  path  to  the  weft  ward,  it  becomes  alfo  eaft- 
erly,  preferving  only  a  few  points  of  its  primitive  dii 
D'Alem  \  folar  attra&ion,  which,  according 

to  him,  elev;  air  in  the  points  over  which  the  fan  is 

vertical,  and  .  ■.    produces  a  dilatation  advancing 

from  call;  to  welt.  But  M.  Dei  la  Place,  not  denying  this 
caufe.  coniiders  it  too  weak  to  produce  finely  any  confidera- 
bleeffea    . 

About  the  year  1735  Mr.  Hadley  published  a  very  different 

account  of  the  origin  of  the  trade  winds  (Phil.  Tranf.  Abrid. 

viii,  p.  5  o) ;  which,  however,  has  been  rejected  by  the  moft 

diftinguiihed  auronomers  that  have  fince  attended  to  thisob* 

d'Alernbert,  fur  la  Caufe  des  Vent?,  art.  376  and 

Genu]  Vow;   Bergman  Erde  Befcbreib.  ii.  p.  91. 

According  to  Mr.  Hadley,  the  air,  being  rarefied  towards 
th.e  equator,  is  confequently  invaded  in  the  northern  hemi- 
fphere by  the  northern,  and  in  the  foutbern  hemifphere  by 
the  fouthern  colder  air. 

But  as  the  parallels  of  latitude  enlarge  as  they  approach 
the  equator,  and  as  the  equatorial  fpace  is  nearly  in  the  pro- 
portion of  icoo  to  917,  the  difference  of  their  circumference 
is  nearly  2083  miles  ;  confequently,  the  furfaee  of  the  globe 
at  the  equator  moves  fo  much  falter  than  under  the  tropics ; 
and  hence  the  northern  or  fouthern  air,  moving  from  the 
tropics  towards  the  equator,  muft  poflefs  hi-  velocity  than 
the  pans  it  arrives  at,  and  confequently  appear  to  move  in  a 
direction  i:ototfary  to  that  of  the  earth's  motion  ;  which  being 
from  weft  to  eaft,  the  air  arriving  fooner  at  the  weftern  parts, 
will  appear  to  move  from  eaft  to  weft;  and  this  relative  mo- 
tion being  combined  with  that  towards  the  equator,  a  north- 
wind  will  be  produced  on  the  north  fide,  and  a  fouth-eaft 
wind  on  the  fouth  fide  of  the  equator.  Thefe  as  they  ap- 
j  roach  the  equalorfhould  become  monger  and  more  feaftei 
and  appear  duo  eaft  in  the  equator  itfelf,  by  reafon  of  the 
concourfe  of  both  currents  from  the  north  and  from  the 
fouth.  Xhete  the  velocity  of  each  mould  be  at  the  fal 
2083  miles  in  the  fpace  of  one  natural  day,  or  above  1 
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miles  per  minute,  if  it  had  not  been  that  before  the  air  at 
the  tropics  could  arrive  at  the  equator,  it  muft  have  gained 
fome  motion  eaftwards  from  the  iurfaee  of  the  earth  or  fea, 
wherebv  the  relative  motion  is  climiniihed  to  the  degree  that 
actually  exilis  in  it. 

This  theory  appears  to  me  rather  ingenious  than  folid,  for 
the  following  reafons  : 

1.  The  trade  winds  are  commonly  gentle,  moving  only 
at  the  rate  of  eight  miles  an  hour;  therefore  they  have  iuffi- 
cient  time  to  gain  or  participate  of  the  motion  of  the  earth; 

ore  their  contrary  courfe  muft  arife  from  olute 

caufe,  and  cannot  be  deemed  merely  relative. 

2.  Becaufe  the  north- eaft  wind  fcarce  ever,  appro: 
nearer  than  eight  or  ten  degrees  to  the  equator,  Sod  there 
dies  away;  whereas  it  ought  there,  according  to  this  theory, 
to  be  ftrongeft.  And,  on  the  contrary,  the  iouth-eaft  pafTes 
the  equator  feveral  decrees,  even  when  the  louth 
tropic.  A  fact  which,  as  Gentil  remarks,  is  abjblutely  irre- 
concileable  with  this  theory.   (Gentil  Vov.  i.  p.  6?d  :  I. 

p.  116.) 

3.  I^ecaufe,  ir  the  conftant  eafterlv  wind  was  in  then 

crn  hemifphere  fupplicd  foleiy  from  the  north,  and  in  the 
fouthem  hemifphere  foleiy  from  the  fouth,  wc  mould  in  the 
former  have  a  conftant  north  wind  at  leaft  at  35  01-40  decrees 
from  the  equator,  or  at  leaft  from  fome  northern  point,  and 
in  the  latter  a  conftant  fouth  wind,  or  at  ieait  from  fume 
fouthem  point;  whereas,  on  the  contrary,  a  fouth  wind 
often  prevails  in  thofe  latitudes  on  the  north  tide  of  the  equa- 
tor, and  a  north  wind  on  the  fouth  fide.  Thus  La  Peroufe 
met  an  E.S.  E.  in  north  latitude  3a0,  and  a  due  eaft  in  lati- 
tude 31°;  andaS.S.E.  in  latitude  140,  and  a  due  eaft  in 
latitude  16  ;  and  a  due  north  in  latitude  20°,  (where  then 
was  the  relative  motion?)  and  a  due  fouth  in  latitude  3$°. 
(See  his  Journal  in  La  Peyr.  Vov.  iii.)  He  alfo  met  with  a 
duit  north  in  latitude  27-  and  4.2"'  fouth,  and  a  N.N.  E.  in 
latitude  25  fouth.  So  captain  C<>ok  met  a'S.S.  E.  wind  in 
latitude  30'  north,  and  alio  in  latitu  and  410,  and  a 

due  fouth  wind  in  latitude  380  and  20  ;  and  in  the  fouthem 
hemifphere  a  duQ  north  in  latitu<  .  and  44".     I  might 

produce  other  s  from  fea  journals,  and  particularly 

from  that,  moil  ample  and  inftru&ive,  kept  by  major  Dal- 
rymple  during  a  to  the  Kali;  indies  (Phil.  Tranf.  1778); 

but  I  thin!;  the  alleged  fuffieiently  prove  that  the  general  eaft 
wind  is  not  fupplied  foleiy  from  the  north  or  fouth  in  the  dif- 
ferent hemifpheres  refpeciiyelv. 

4.  Becaufe,  during  our  fix  hammer  months,  when  the  fun 
is  in  or  approaches  to  the  northern  tropic,  the  eaherly  trade 

wind 
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wind  partakes  lefs  of  the  northerly,  than  when  the  fun 
is  in  or  approaches  to  the  fouthern  tropic,  (Phil.  Tranf. 
Abrid.  ii.  p.  134;  and  Schued.  Ahhaiull.  17O2,  p.  175:) 
which  is  directly  contrary  to  Hadley's  fyftem  ;  for  when 
the  fun  is  in  the  font  hern  tropic,  the  nprth  wind  muft  tra- 
verfe  more  of  that  fpace  in  which  the  earth's  motion  eaft- 
ward  is  ftrongeft,  and  therefore  fhould  participate  more  of 
that  motion,  as  I  lad  ley  himielt  Rates:  though  (till  partaking 
of  it  in  a  fmaller  degree  than  that  which  the  globe  kfelf  pol- 
feffes,  it  (hould  appear  to  move  veftwnrds  ;  vet  it  fhould  pro- 
portionablv  retain  lei's  of  its  original  direction  from  north  to 
fouth  than  when  it  had  iraverfed  a  fpace  more  diftant  in  :n 
the  equator,  whereas  the  fact  is  that  it  retains  more,  and 
often  pafles  into  the  foutbern  hemifphere  into  the  30  fouth 
latitude  without  having  any  eaftern  direction,  (  \>  rchand  iii. 
p.  551;)  and  an  analogous  fs£  is  ©bferved  with  reipect  to 
the  louth-ealt  wind  when  the  fun  is  in  the  northern  tropic. 
Hence  it  is  evident,  that  it  is  from  the  approach  of  the  fun, 
and  not  from  the  latitude  traverfed,  that  the  eaftern  direction 
is  derived;  nay,  the  wind  is  often  more  eafterly  than  north- 
erly between  latitude  35°  and  38  :  (Fofter's  Observations, 
p.  t:6.)  He  even  obferved  that  the  trade  winds  extended 
liar  beyond  the  tropics  whin  the  fun  is  in  the  fame  hemi- 
fphere, which  (mows  it  is  the  fun  that  caufes  them. 

Eddy  is  a  term  introduced  on  this  fubje6t,  which  explains 
nothing  when  its  ctufe  is  not  afiigned  and  proved  ;  the  trade 
winds  are  often  interrupted  bv  the  approach  of  land  ;  but  the 
interruption,  as  Fotter  mentions,  extends  only  to  a  few  miles. 
Ibid.  127. 

The  monfoons  or  periodical  trade  winds  depending  on  local 
circumftances,  fufficicntly  explained  by  Dr.  Hallev,  I  thai! 
here  pals  over;  though  certainly  much  may  he  added  from 
obfervations  made  bv  fubfequent  navigators  and  travellers. 
I  fhall  therefore  confine  myfelf  to  the  variable  winds,  a  lub- 
ject  much  more  ohfeure. 

Of  Variable  IVlnds. 

With  reTpccl  to  winds  We  mull  lav  down  one  general  and 
fundamental  principle,  which  is,  that  they  always  originate 
at  the  extremity  of  that  point  towards  which  they  proceed. 
Thus  the  eafterly  trade  wind  begins  at  the  point  nearelt  the 
fun,  which  it  follows,  and  is  perpetually  renovated  and  fup- 
p'iied  from  parts  hill  more  eafterly.  Thus  in  the  year  1709 
a  north  wind  was  fooner  perceived  in  England  than  at  Dant- 
zic  (Phil.  Tranf.  Abrid.  iv.  part  ii.  p.  1  15.  And  Wargentin 
notes,  that  when  the  wind  changes  to  the  weft,  this  change 
1?.'  es  place  at  Mofcow  before  it  happens  at  Abo,  which  is  - 

fcveral 
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feveral  degrees  weft  of  it ;  and  fooner  in  Finland  than  in 
Sweden.  (Schwd.  Abhandl.  1762,  p.  195.)  And  Dr.  Frank- 
lin, in  his  xxxvith  Letter,  p.  389,  thinks  that  the  north-eail 
ftorms  in  North  America  be<j;in  firft,  in  point  of  time,  in  the 
fouth-weft  parts;  that  is  to  lav,  fooner  in  Georgia  than  in 
Carolina,  and  fooner  in  Carolina  than  in  Virginia,  Sec.  FJe 
found  that  a  north-eaft  ftorm  began  at  Philadelphia  at  feven 
o'clock,  but  did  not  extend  to  Bofton  (about  forty  miles  to 
the  north-eaft)  until  eleven  o'clock.  The  reafon  ot  which 
he  well  explains,  as  the  current  muft  begin  in  the  places 
nearcft  to  that  in  which  the  rarefaction  arifeSj  towards  which 
the  current  is  directed . 

Of  Wefterly  Winds. 

That  eminent  and  laborious  metcoroloeift  C.  La  Cotte, 
infers  from  numerous  oulervations  of  manv  vears,  that  be- 
tween latitude  47°  and  6o°  on  the  weftern  fide  of  our  hemi- 
fpherc,  the  weft  wind,  with  fome  participation  of  the  north 
or  fouth,  is  that  which  obtains  ofteneft.  (Roz.  Jour,  xxxix, 
p.  267.)  Leche  obtained  the  fame  remit  at  Abo,  latitude  60% 
from  twelve  years  obfervations ;  Muichenbroeck,  in  Utrecht; 
Mr.  Dalton,  in  Weftmorland,  latitude 54°,  (fee  his  Meteoro- 
logical Ffi'avs,  p.  48  and  88,)  from  five  vears  obfervations. 

This  wind  in  our  continent  originates  in  the  Pacific  Ocean 
between  the  above-mentioned  parallels,  at  leaft  in  winter; 
the  air  incumbent  on  that  ocean  is  then  much  warmer  than 
that  of  Siberia  and  Chinefe  Tartarv  that  lie  weft  of  it;  this 
therefore  preffes  upon  and  fi\  >ws  into  the  fupra-marine,  and 
is  immediately  fucceeded  by  air  ftill  further  weftwards,  and 
thus  a  current  is  gradually  eftablifhed  extending  to  the  At- 
lantic, which,  though  in  winter,  being  much  warmer  than 
the  air  ot  the  i (lands  and  continent  on  which  it  flows,  is 
forced  into  the  current,  both  bv  the  rupture  of  the  equili- 
brium to  the  eaftwards,  and  by  the  preflure  of  the  much 
colder  air  of  the  continent  of  North  America. 

Of  Eajhrly  Winds. 

During  the  winter  mouths  there  feems  to  be  a  frequent 
ftrugele  and  eonteft  betwixt  the  air  incumbent  over  the  Afi- 
atic  continent  and  that  incumbent  on  the  North  American 
lying  betwixt  the  above-mentioned  parallels  and  bordering 
on  the  Pacific  Ocean,  which  of  them  ftiaU  rule  over  it. 

'1  he  mafs  of  the  American  air  being  lefs  considerable,  and 
its  efforts  divided  between  the  Pacific  and  the  Atlantic,  is 
generally  obliged  to  yield  to  its  antagonili  ;  though  fometimes 
tlie  Afiaiic  being  warmed,  either  by  a  diffufion  of  the  fu- 
nd ior 
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perior  current  or  by  foutherly  wiflds,  (he  colder  American 
^es  more  forcible.  In  funaner  tins  mud  happen  fre- 
iy,   the   C.'s.K.   ofteneft   p  »:    upon  the  whole, 

however,  Lcche  remarked   I  and  L\  S.  E.  were 

nearly  the  mod:  uncommon  ;  as  did  La  Code  in  the  climate 
of  Paris,  (Meteorolog.  p.  30/J.) 

Y\  ith  u?  this  win  frequent  in  the  months  of  April 

and  May;  and  1  have  obferved  in  Cook's  Journal,  tabl< 
10th,  and  ]  ith,  that  it  prevails  aifo  in  the.  fame  months  in 
the  Pacific,  therefore  the  colder  continental  air  then  pours  in 
upon  Ufij 

J-a  Cotte  alfo  obferves,  that  in  the  weftcrn  traces  of  Eu- 
rope, in  latitude*  below  48°,  this  wind  occurs  oftenell  during 
the  winter  months T;  for  the  fuperior  heat  of  the  Atlantic  in 
the  low  latitudes  determines  the  colder  air  incumbent  on 
Hungary  and  European  Turkey  to  flow  in  upon  it. 

Of  Southerly  Wit. 

A  few  years  ago,  no  problem  in  meteorology  appeared  to 
me  more  difficult  than  to  afiign  a  eaufe  for  tht  frequent  pre- 
valence of  a  fouth  wind  even  in  winter,  it  being  contrary  to 
the  laws  of  nature  that  warm  air  mould  rufli  upon  colder; 
vet  I  fmce  difcovered  that  the  conjectural  folution  I  then  of- 
fered is  groubded  on  a  real  fa£t. 

In  the  eartern  parts  of  our  hemisphere,  from  longitude  72° 
to  i6cp,  that  is,  from  the  coalt  of  Malabar  to  the  Moluccas* 
it  blows  from  the  north-eatt  conftantlv  from  Oclobcr  until 
April.  Now  this  northern  blaft  muit  be  fupplied  and  re- 
cruited from  countries  ftill  further  north  until  we  arrive  at 
the  pole,  and  the  polar  air  muft  confequently  be  fupplied  by 
that  which  lies  fouth  of  it,  and  thus  a  fouthern  current  is 
eftabliihed  on  the  wellern  fide  of  our  hemifphere. 

Inftances  to  fupport  or  contradict  this  theory  do  not  often 
occur;  yet  I  have  found  fome  that  appear  to  me  decifive,  in- 
dependently  of  the  general  reafon  alleged.  Thus  I  find  in 
the  ninth  table  of  the  third  volume  of  Cook's  Voyages,  that 
in  north  latitude  59%  and  call  longitude  207',  on  the  25th 
of  Mav  l  ;  ■•-  a  tirong  north- weft  wind  prevailed;  and  on 
the  29th  day  of  the  fame  month  and  year,  an  equally  ttrong 
ioulh-weii:  wind  prevailed  at  Peterlburgh,  latitude  6o°  and 
longitude  300  cart.  Now  the  places  of  obfervation  were 
177  de-erees  diftant,  one  on  the  eai'tcrn  and  the  other  on  the 
weftern  iiJe  of  our  hemifphere,  (which,  at  this  proximity  to 
the  pole,  argues  not  a  fuperior  diiiance  to  that  I  have  nicn- 

[ein.  Muteoroloe.  ii.  p.  189 
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tioned  ;)  anil  four  cfavs  is  as  fhort  a  time  a?  can  be  allowed  to 
the  fouth-weft  to  fupply  the  more  eaftern  north-weft.  (Mem. 
Peterfburgh  J778,  p.  92.)  So  alfo  in  the  fame  journal  I  find, 
that  from  the  4th  to  the  30th  of  May  a  north  wind  prevailed 
in  the  eaftern  part  of  our  hemifphere  from  latitude  580  to  61% 
except  feven ten  days  of  variable  winds;  but  in  London  it 
blew  from  the  fouth-weft  during  the  firft  fifteen  days  of  June, 
thus  replacing  the  northern  air.  And  to  replace  the  conftant 
north -call  wind  on  the  Indian  peniufula  to  the  Moluccas, 
there  is  a  conftant  draught  from  the  fouth  in  the  we  (tern. 
*  par-is  of  our  hemifphere;  accordingly  Lefke  obferved,  that 
on  an  average  1  e  years  it  biew  126  days  each  year, 

from  OS.'-  I  May,  from   fome  fouth   point,   namely, 

86  days  from  She  fouth  or  fouth-weft,  and  40  from  the  fouth- 
e'aft,  at  Abo,  latitude  6o°. 

It  is  true,  that  he  found  it  to  take  place  verv  frequently 
alfo  in  fummer ;.  but  this  is  occafioned  by  the  great  heat  that 
then  prevails  in  the  northern  traces  of  Lapland. 

And,  upon  the  whole,  more  of  the  fouth  air  is  drawn  off 
in  winter  than  in  fummer;  for  its  flow  is  gentle  in  fummer, 
but  often  ftofiny  in  winter.  See  Lefke's  9th,  nth,  and  J2th 
tables.  If  all  other  meteorological  tables  of  a  feries  of  vears 
had  been  arranged  with  equal  fagacity  and  precifion  as  thofe 
of  Leche  and  Dr.  Horfelev,  a  vait  fivad  of  information  might 
be  extracted  from  them. 

At  Peterfburgh,  during  the  year  1793,  Euler  junior  found 
a  fouth  or  fouth-weft  wind  prevailed  79  days,  52  from  Oc- 
tober to  the  end  of  March,  and  only  27  in  the  fummer 
months  :  it  was  ftormv  in  November,  December,  and  Janu- 
ary.    I  have  not  noted  the  fonth-eaft. 

Mr.  Stritter  alio  found  the  fouth  wind  to  predominate  at 
Mofcow  during  the  fix  winter  months  of  that  year,  (N.  Acla 
Petrop.  xi.  p.  569  ;)  fo  that  the  frequency  of  this  wind  hx 
hiirh  latitudes  is  certain. 

Of  Northerly  Winds. 

In  the  weftern  parts  of  our  continent  and  hemifphere  thefe 
are  of  all  others  the  leaft  frequent  in  latitudes  above  48°.  See 
La  Cotte's  and  Leche's  tables.  The  caufe  of  this  unfre- 
quencv  appears  from  what  has  been  faid  of  fouth  winds. 

But  in  latitudes  below  480  they  occur  oftener,  and  ofteneft 
in  thofe  that  are  ftill  lower,  as  La  Cotte  remarks.  An.  ad- 
mirable in  fiance  of  Divine  Providence,  that  the  warmed 
winds  fhould  prevail  ofteneft  in  winter  in  the  coldeft  regions, 
and  cold  winds  in  the  warmeft ! 

But  it  may  be  afked,  why  a  fouth  wind  mould  not  prevail 

5  m 
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in  the  caflern  parts  of  our  hemifphcre  to  fupplv  the  conflant 
north-call  wind  that  prevails  in  the  low  latitudes  of  the  weft- 
ern  tide?  The  realon  is,  that  on  the  wellern  fide  the  north- 
eaft  winds  of  low  latitudes  are  eafily  fupplied  by  the  conti- 
guous Atlantic,  which  is  open  up  to  the  North  Pole;  and, 
as  hen-,  the  upper  eurrent  lets  and  ceales,  there  ean  be  no 
deficiency  of  air. 

Of  oppofite  concomitant  J  Finds. 

It  has  often  been  obferved  *,  but  of  late,  fince  the  inven- 
tion of  balloons,  evidently  proved,  that  currents  of  air  from 
different  and  even  oppofite  points  of  the  horizon,  prevail  at 
different  heights  in  the  atmofphere  over  the  lame  traces  of 
land  or  water.  This  was  originally  inferred  from  the  different 
courfes  of  the  higher  and  lower  cloud-;  but  as  fuch  obferva- 
tions  were  often  liable  to  optieal  deceptions,  better  proof* 
were  wanting. 

Mont  Louis  is  within  thirty  miles  of  Perpignan,  but  about 
5000  feet  higher.  Now  in  Mareh  1780,  north  and  norlh- 
eaft  winds  prevailed  at  Perpignan  and  a  wefterly  wind  at  St. 
Louis.  In  Auguft  a  north  wind  prevailed  at  Perpignan  and 
an  eaft  at  Mont  Louis.  Mem.  de  la  Socie-te  de  Medeeine 
de  Paris  17S0.  Derham  fufpecied  |,  and  Gentil  has  fincc 
fhown,  that  changes  of  feafons  conftantly  begin  in  the  upper 
atmofphere;  while  a  ftrong  wind  blows  from  one  point  be- 
low, a  wind  from  an  oppofite  point  reigns  above,  but  more 
gentle,  until  at  lad  (in  about  three  weeks)  it  is  propagated 
downwards.  (Voy.  ii.  p.  23,  24,  in  8vo.)  The  lower  atmo- 
fphere, he  fays,  extends  to  the  height  of  2880  feet.  (Vol.  iv. 
p.  48.)  At  the  commencement  of  winter,  when  the  fun 
approaches  the  fouth  tropic,  and  the  north  air  begins  to  flow 
in  and  follow  it,  it  mull  meet  with  more  refiftance  from  the 
lower  denfer  air,  as  its  impetuous  conrle  in  an  oppofite  di- 
rection is  more  ftowly  altered  (this  refpecTs  the  monfoons) 
than  in  the  rarer  fupenor  (trata;  ami  the  fame  effect,  but  in 
a  different  direction,  takes  place  when  the  fun  approaches  to 
the  northern  tropic. 

It  has  been  laid  bv  many,  that  winds  in  the  fuperior  re- 
gions of  the  atmofphere  are  much  more  violent  and  impe- 
tuous than  in  the  lower.  (Saufiure  Ilygrom.  p.  300:  Ul- 
loa's  Voy.  ii.  p.  81:  Mufehenbr.  §  2612:  Bergm.  Erde 
kusjel.  ii.  p.  99:  De  Luc,  &e.)  But  the  contrarv  has  alio 
been  obferved  by  Gentil,  above  quoted,  and  Moiveau. 
(Ae'rolt.  de  Dijon.) 

*  Ullea's  Vow  r.  p.  6*.   Ery,:!;fh. 

f  Phil.  Trauf.  Abijd.-.  iv.  part  ii.  125. 
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Of  the  Succeffion  of  Winds. 

Well  eftabllfhed  general  laws  on  this  head  would  be  ex- 
tremely ufeful,  as  we  might  then  forefee  what  wind  might 
next  be  expected.  Befides  the  general  fucceffion  in  an  open 
country,  it  is  probable  there  is  a  local,  confined  to  certain 
fituations. 

Gentil  remarks,  that  in  the  fouthern  latitudes  of  our  hemi- 
fphere,  a  north-eaft  is  fucceeded  by  an  eaft,  fouth-eaft,  and 
fouth.  According  to  La  Cotte,  the  order  of  fucceffion  in  the 
middle  latitudes  is  Couth-weft, 'north,  weft,  north-eaft,  fouth, 
north-weft,  eaft,  fouth-eaft.    (Roz.  Journ.  xxxix.  p.  267.) 

Of  the  Scirocco. 

This  is  a  fouth  or  fouth-eaft  wind,  known  in  the  fouthern 
parts  of  Italy,  Sicilv,  and  Malta,  diftinguifhed  by  peculiar 
debilitating  effefts,  well  defcribed  bv  Brycione,  and  by  Do- 
lomieu  in  his  Treatife  on  the  Temperature  of  Malta.  The 
latter  has  fhown  that  its  malignity  refults  from  the  con  flit  u- 
tion  of  the  air  it  conveys,  and  not  merely  from  its  tempera- 
ture, \vh?ch  is  variable,  from  55°  to  Ho°.  It  contains  a  much 
fmaller  proportion  of  oxygen  than  air  ufually  does.  The 
conftitution  of  the  African  wind,  called  harmattan,  is  as  yet 
unknown;  it  is,  at  leait  on  land,  loaded  with  fome  unknown 
nndifTolved  vapour,  and  is  much  hotter  and  drier  than  the 
:o,  but  not  debilitating,  and  even  wholefome  for  ani- 
mals; for  though  it  parches  their  fkin,  it  deftrovs  infection 
and  cures  feveral  disorders.  (See  Phil.  Tranf.  1781J  p.  46, 
&c.)     Its  direction  is  alfo  weftwards. 


LVTI.  Report  prefented  to  the  Clafs  of  the  E;:acl  Sciences  of 
the  Academy  oj  Turin,  January  12,  1S03,  on  the  Action  of 
Galvanifm,  and  the  Application  of  this  Fluid  and  of  Elec- 
tricity to  2\ledicine.     Bj  A.  M.  VAbSALi-LANPi  *. 

X  HE  Galvanic  experiments  made  on  the  icth  and  14th 
of  Auguft  laft,  in  the  prefence  of  a  great  many  fpe&ators,  by 
Giulio,  RoiTi,  and  myfelf,  on  the  head  and  trunk  of  three 
decapitated  criminals,  an  account  of  which  has  been  pub- 
lished, cave  rife  to  feveral  queltions  in  regard  to  this  a  cent, 
and  by  analogy  refpecting  eleclricitv.  Thefe  two  fluids, 
and  the  ui'as  to  which  they  may  be  applied,  have  become  a 
common  fubject  of  conversation  among  well-informed  per- 

*  From  the  Juurnal  de  Pbyjjque,  G.rmba!,  an.  11. 

7  fons, 
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ions,  and,  as  is  always  the  cafe  with  new  difcoveries,  their 
ufes  are  i  i£e$l  by  fopne,  and  d  I  .     This 

diyerfity  of  opinion  induced  our  ,  Bofle  to 

prppqfe  to  me  two  qui  ftions,  which  I  endeavoured  to  folvti 
ip  the  next  letter  I  wrote  to  him  about  the  end  of  September. 
I  could  eafily  increafe  the  number  of  cures  obtained  bv  means 
of  Galvanifm  and  veil  as  of  themisforti 

.  by  the  action  of  thefe  fluids  and  of  the  i 
w  i]  re  m  between  the  moral  part; 

tl  •  is  to  fay,  the  ftrength  of  mind,  the  courage  of  the  victims 
to  ju'tce,  and  the  |f  the  Galvanic  fluid  on  their  hot', 

but  thefe  observations  belong  to  the  general  report  of  the  ex- 
periments which  we  made  fiuce  the  14th  of  Auguft.  I  fliaH 
therein:  ce(ent  to  yuu  the  letter  which  I  wrote  at  that 

period. 

"  You  aiked  me  in  one  of  our  late  academic  fittings,  whv, 
after  fo  m  by  the  fir  ft  philosophers  of 

.  on  the  electric  fluid,  fuch  a  variety  of  opi- 
nion- 1  led  in  regard  to  its  medical  action  in  the 
human  bodv  ;  and  whether  Galvanifm  feems  already  to  pro- 
mife  refults  more  ufeful  to  the  healing  art.  I  ihall  here  give 
vdu  my  opinion  op  thele  queitions,  or  rather  fubmit  to  ; 
the  ferent  experiments  made  bv  mvfclf, 
or  at  which  I  al  ve  me  reafon  to  deduce  with  more 
certaintv  than  i  dur.ll  venture  to  hope  when  I  began  to  pay 
a  icrious  attention  to  this  objecst. 

iC  I  cod1  i  a  modification  of  electricity — a 

modification   vvh      1  ers   this  fluid  more  active;  as  the 

frrjall   flame  1   by  the  blow-pipe  is  far  more  ardent 

than   th  one  from  which  it  is  taken.      I  have  read  to 

the  elafs  feveral  -  Qts  which  feem  to  fupport  this  com- 

pariibh  between  electricity  and  Galvanifm.     Animals  wl 
v.crc  only  >y  the  (irongeft  i'parks  from  a  magic  pic- 

ture,  we  iefs  than  three  minutes  by  a  verv  \ 

d  01. 

"  The  fluid  of  a  pile  eomnofed  of  25  plates  of  filver  and  zinc 
of  the  fize  of  a  crown-piece,  intermixed  witl  f  pafte- 

board  m  in  water  Uturated  with  rouri  -unionia, 

oxidate'  *    in  decompoflng  the  waiter,  while  it  is 

fcarcelv  fenlibie  in  th  5,  and  gives  only  I'm  nil  ip 

The  britliau;  parks  which  excite  in  our  bodies  a  iirong 

feni£ation  of  pricking,  neither  oxidate  the  metals  nor  decom* 
pofe  the  water  if  thev  do  not  communn  ck.     Having 

made  the  Galvanic  current  to  pah-  through  the  bodv  of  a 
fron:,  its  flui  anpofed,.  and  I  (aw   it  fwell   up  fo 

nius.ii   that  it  could  no  longer  plunge  into  {lie  water  though 
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pbfleffed  of  great  vitality,  which  I  never  obferved  to  be  the 
cafe  rri  frogs  when  tormented  by  ftrong  electric  fparks.  All 
thefe  fac"ls.  to  which  many  more  of  a  fimilar  kind  might  be 
added,  confirm  the  great  aftivitv  of  Galvanifm  in  compa- 
riforiofelt  f.Tence  it  fefalts,   that  the  fluid  of  the 

Voltaic  pile  may  be  verv  ufeful  in  cafes  in  which  common 
electricity  would  not  have  furricient  activity.  You  are  ac- 
quainted  with  fume  of  the  experiments  which  I  made  in  con- 
junction with  my  colleague^  Giulio  and  Roffi  :  we  made 
others,  ftill  more  interef  _h  have  determined  phyfio- 

logical  fa6ts,  before  doubtful  for  want  of  beinz  verified.  We 
then  tried  an  application  of  it  in  feveral  drfeafes  with  the 
greateft  fuccefs.     Three  of  the  cafes  are  as  foil 

':  A  lady  abbot!  thirty  years  of  age,  after  fevere  pains  in  the 
head,  loft  the  fi^ht  of  the  right  eve.  C.  Ro'ffi  being  con- 
futed in  regard  to  this  malady,  after  a  clofe  examination  of 
the  eye,  which  appeared  to  be  as  found  and  to  look  as  well 
as  the  left,  concluded  that  it  nmft  arife  from  a  pally  of  the 
optic  nerve,  or  what  is  called  a  gulfa  /ere?ia,  which  fuffered 
the  patient  to  fee  onlv,  as  it  were,  through  a  thick  mi  ft ; 
which  increafed  her  misfortune,  fince  it  deranged  the  light 
of  the  other  eye,  fo  that  flic  was  always  afraid  of  falling,  not 
being  able  to  dittinguifh  well  with  the  right  eve  the  objects 
which  fhe  handled.  Roffi  being  fick,  lent  her  to  me,  that  I 
might  make-  an  application  of  Galvanifm.  I  formed  a  pile 
of  thirty  pairs  of  plates  like  thofe  Already  mentioned,  and 
employing  gold  wire  as  conductors;  I  caufed  the  Galvanic 
current  to  enter  near  the  exterior  angle  of  the  eve,  and  to 
ifTue  fometimes  at  the  eyebrow,  fometimes  by  the  ophthal- 
mic ramus  which  pafies  through  the  orbital  foramen,  and 
fometimes  near  the  interior  angle  pf  the  fame  eve.  The  ope- 
ration was  verv  painful ;  it  caufed  abundance  of  tears  to  flow; 
but,  after  fuccefiive  Galvanic  (hocks  foif  half  an  hour,  the  eve 
began  to  fee  a  little  better.  That  I  might  not  fatigue  my 
patient  too  much,  and  that  nature  might  have  time  to  act, 
the  operation  was  fufpended  till  the  evening,  when  it  was 
repeated  for  half  an  hour.  The  next  day  the  eye  began  to 
diftinguifh  the  figure  of  bodies.  Having  repeated  the  ope- 
ration for  three  days  following,  the  lady  was  not  onlv  able  to 
diftinguifh  the  figure  of  bodies,  and  people's  feature^,  but  alfo 
the  pupils  of  their  eves.  Before  this  operation,  in  confe- 
quence  of  a  onlultation  with  Dr.  John  Bapiift  Anforini,  h'rit 
phyfieian  of  the  Hofpital  de  la  Charite,  I  had  Galvanized  a 
young  woman,  twentv-feven  years  of  aire,  of  a  melancholy 
temperament,  who,  afier  fome  flight  attacks,  had  a  hemi- 
plegia  of  the  right  fide,  which  affected  in  particular  the  arm, 
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the  check,  and  the  eye.  The  other  fvmptoms  were  removed 
by  bleeding  and  the  ufe  of  the  remedies  ufual  in  fuph  cafes; 
but  the  eye  always  remained  fixed,  with  pains  in  the  mufejes. 
The  application  of  Galvanifm  for  ten  minutes  was  fufiicient 
to  excite  abundant  tears  and  a  difcharge  of  a  watery  fluid 
from  the  nofe  on  the  fide  which  had  always  been  fhut  ii 
the  attack  of  the  diforder,  and  greatly  alleviated  the  pains  of 
the  mulcles.  iShc  could  even  turn  her  eve  to  both  fides  ; 
but  Cbe  found  great  difficulty  in  railing  or  lowering  it,  with 
a  fenfation  of  heavinefs  all  around  the  eye.  This  operation. 
being  repeated,  after  the  interval  of  a  dav  the  eve  acquired 
its  former  freedom  of  motion,  and  the  patient  was  freed 
from  every  fenfation  of  unealinefs. 

"  Ihele  two  operations  were  performed  in  the  prefenre  of 
feveral  perfons,  and  executed  almofl  entirely  by  C.  Hyacinth 
Carena,  lecturer  on  natural  philosophy  in  the  National  Col- 
lege of  Turin. 

"  The  advantages  of  Galvanifm  will  appear  to  you  ft 1 11 
more  deciibe,  by  the  cure  of  a  perfon  labouring  under  hy- 
drophobia, performed  lately  by  C.  Ron*!,  who  will  ^ive  a  full 
and  complete  account  of  it  in  a  memoir  on  which  he  is  now 
employed. 

"  A  man  bit  in  the  finger  by  a  mad  dog,  came  to  confult 
him,  in  conferptence  of  a  pain  which  he.  felt  in  the  arm,  the 
back,  and  particularly  the  Anger,  which  had  been  bit  more 
than  a  month.  A  caultic  applied  to  the  linger  removed  the 
pain  ;  but  a  few  days  after  it  returned,  accompanied  with 
fvmptoms  of  hydrophobia.  The  patient  could  no  longer  look 
at  water  without  horror;  an  inflammation  in  the  throat  pre- 
vented him  from  (wallowing  own  chewed  bread,  and  he  ex- 
perienced a  it  rone;  propen  lily  to  bite  thofe  around  him. 

"  In  this  ftale  he  was  brought  to  C.  Roili,  who  observing 
that  he  could  not  bear  the  fight  of  water,  nor  that  even  of 
mining  bodies,  provided  in  another  room  a  pile  confiding  of 
50  pairs  of  plates  of  fiber  and  zinc  intermixed  with  50  pieces 
of  paltcboard  moiftened  with  a  folution  of  muriate  of  ammo- 
nia, lie  employed  flips  of  brown  paper  moiftened  as  a  con- 
ductor, on  which  the  naked  feet  of  the  patient  were  placed, 
and  at  the  moment  when  he  opened  his  mouth  to  bile,  one 
end  of  the  arc  was  ibrult  into  it,  while  the  other  communi- 
cated with  the  pile.  The  patient  fullered  a  great  deal  from 
this  operation,  which  after  feveral  fhoeks  weakened  him  fo 
much  that  he  could  no  longer  fupport  it.  Being  it  retched 
out  on   the  floor,   he  was  then   Galvanized  witheafe:    the 

ration  made  the  fweat  run  from  him  in  drops.  After 
foatc  Uuic  ftofii  caulcd  the  patient  to  be  conveyed  home,  and 

gave 
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gave  orders  that  he  fhould  be  brought  back  next  day,  that 
the  operation  might  be  repeated.  It  was  two  o'clock  in  the 
afternoon  when  the  patient  was  Galvanized,  and  at  fix  next 
morning  he  came  to  Roffi  himfelf  to  tell  him  that  he  was 
completely  cured,  as  he  experienced  no  pain  or  difficulty  of 
fwallowing.  and  was  entirely  freed  from  his  averfion  to  water 
and  to  liquids :  no  perfuafion,  however,  could' induce  him  to 
fubmit  to  a  new  operation. 

"But  a  few  davs  after,  fome  flight  pains  having  given  him 
reafon  to  apprehend  a  new  attack  of  hvdrophobia,  he  re- 
turned to  Roffi,  who  bv  repeating  the  operation  made  all  the 
fymptoms  dilappear.  This  cure  was  alio  effected  in  the  pre- 
fcnce  of  leveral  perfons.  The  patient  was  endowed  with  fo 
great  fenfibility,  that  for  more  than  a  month  after  he  felt  in 
the  moulders  a  fenfaiion  of  the  Galvanic  fhocks,  which  I 
felt  only  as  far  as  the  articulation  of  the  finger,  though  I  am 
not  one  of  the  lead  fenfible.  You  fee  by  thefe  trials  what 
are  the  advantages  which  may  be  hoped  for  from  Galvanifm. 
I  entertain  no  doubt  that  a  mean  fo  active  may  preferve  from 
the  grave  manv  individuals,  bv  Galvanizing:  them  at  the  mo- 
ment when  the  plav  of  the  vital  organs  is  fufpended  by  an 
accidental  caufe. 

"  This  will  become  more  evident  by  an  explanation  of  the 
medical  action  of  electricity  on  the  human  bodv. 

"  Several  celebrated  writers  have  claffed  electricity  anions 
thofe  remedies  which  are  moft  certain  and  moft  active ; 
others  have  fliown  the  inutility,  and  even  danger,  of  this 
fluid  confidcred  as  a  remedy ;  and  both  fcem  to  be  fupported 
by  well  attefted  facts. 

"  Nothing,  however,  can  be  more  eafily  explained,  if  we  re- 
flect, that  moft  of  thofe  who  have  applied  electricity  to  me- 
dicine have  been  guided  bv  quackerv,  without  confulting  the 
nature  of  the  difeafe,  or  of  the  atrent  which  they  employed. 
For  this  reafon  I  Itaied  in  the  memoir  which  is  about  to  ap- 
pear in  the  Tranfactions  of  the  Aeademv,  that  the  greater!: 
circumfpection  fhould  be  obferved  in  the  ufe  of  Galvanifm, 
which,  like  electricity,  may  be  attended  with  bad  cenfe- 
quences ;  and  even  advanced,  that  the  latter,  though  a  very 
good  remedy  of  itfelf,  has  done  more  hurt  than  good  by  im- 
proper application. 

"  I  (hall  not  here  fpeak  of  the  chemical  properties  which 
during  the  enthufiafm  of  novelty  has  been  afcribed  to  elec- 
tricity, fuch  as  that  of  transfufing  into  the  human  body  the 
action  of  remedies  enclofed  in  glafs  tubes,  by  rubbing  it  with 
them. 

"  It  is  well  known  that  it  i?  the  fate  of  new  difcoveries  to  be 
Y  2,  exaggerated; 
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exaggerated,  fo  that  their  adversaries  eafily  find  reafons  m 
oppole  them  ;  but  after  fome  time  things  come  to  then-  prgn 

per  level,  eftablilhed  on  a  more  complete  knowledge  01  the 
agent ;  and  thofe  well  acquainted  with  the  properties  oi 
tricity  are  able  to  diftinguifh  t!  in  which  it  may  be 

admiuiiiercd  with  advantage,  from  thofe  in  which  it  would  be 
onlv  prejudicial.     Often  patient  .  with  the-  fame  dif- 

eafe,  which  undergo  the  fame  electric  treatment,  five  may  be 
entirely  cured,  and  the  other  rive  he  exceedingly  ill. 

"Thofe  who  are  cured  extol  electricitv  as  the  bell  of  reme- 
dies; thofe  v.  ho  have  fuffereJ,  fay  that  it  only  aggravates  the 
evil.  Both  fpeak  from  correct  experience,  and  at  the  fame 
time  right  and  wrong,  for  attempting  too  much  to  general- 
ize;  that  is  to  fav,  became  they  do  av>[  diftinguifh  the  caufe 
of  the  difeafe  which  requires  or  oppoies  the  application  of 
electricitv.  Thus  the  fame  pain,  the  fciatica.  *  tor  example, 
may  he  occaGoned  cither  by  a  Itagnation  of  the  fluids,  by  their 
too  great  abundance,  or  by  the  want  of  reaction  in  the  folids: 
it  may  arife  aifo  from  organic  defects  ;  an  alteration  of  the 
fluids;  a  polfonous,  ov,  as  it  is  called,  acrid  principle \  or 
from  a  peculiar  virus  in  the  fluids. 

"  The  five  patients  who  labour  under  a  frngnation  of  the 
fluids,  receive  the  greateft  relief  from  electricity,  which  puts 
them  in  motion;  the  other  five,  tormented  by  iciatica  occa- 
fioned  bv  vitiated  humours,  will  grow  worfe  under  electric 
treatment,  which  will  increafe  the  acridity  of  the  humour?, 
carrying  off  a  part  of  the  water  which  kept  the  poifon  di- 
luted. This  theory  of  the  effects  of  electricity  in  the  human 
body  is  founded  on  the  nature  of  this  fluid,  and  on  its  pro- 
perties eflabliflied  by  numerous  experiments.  The  electric 
fluid  tends  always  to  put  itfelf  into  a  date  of  equilibrium,  and 
this  tendency  is  fo  ftrong,  that  it  penetrates  to  a  certain  di- 
stance in  the  air,  and  extends  along  id  to-electric  bodies.  It 
is  this  tendency  which  caufes  water  when  electrified  to  flow 
from  capillary  fyphons,  whereas  a  very  few  drops  only  flow 
without  this  electrization.  It  is  by  the  fame  tendency  that 
the  electric  fpark,  when  it  pafles  from  one  conducting  bodv 
to  another  by  non-  conducting  Tub  (lances,  carries  with  it  in 
i:s  paiTage  conducting  panicles  which  lerve  it  as  a  vehicle,  if 
the  foliditv  of  the  bodies  does  not  oppofe  refift- 

ance.     This  property,  proved  by  the  common  ei  ihun- 

faygral   experiments^  fcrves  to  account  fur  the 

may  bt  ao 
counted  for  without  recurring  to  (Iteration  of 

•   iedj  that  I  wifted  "iily  do  1  with  the  principal 

great 
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great  evaporation  of  electrified-  liquids,  and  for  the  greater 
perforation  of  animals  and  vegetables  which  have  been  elec- 
trified. It  is  then  evident,  that  whenever  a  ftagnation  of  the 
fluids  takes  place,  if  other  Symptoms  do  not  oppofe  it,  elec- 
tricity will  be  a  good  remedy:  on  the  other  hand,  if  the  dif- 
eafe  arifes  from  vitiated  fluids,  or  a  virus  diluted  in  them, 
electricity  in  this  cafe,  either  by  the  evaporation  of  the  di- 
luting fluid,  or  by  the  greater  alteration  it  mav  produce,  will 
be  hurtful.  From  what  has  been  faid,  it  is  evident  that  elec- 
tricity and  ( .lalvanifm  ought  to  be  employed  with  the  ureateft 
circumfpection,  and  that  the  nature  of  the  difcafe  ought  to  be 
compared  with  the  nature  and  properties  of  theSe  fluids,  to 
afcertain  whether  the  application  of  them  is  proper  or  not. 
It  is  fed  be  obServed  aifo,  that  this  remedv,  in  confequence  of 
its  activity,  may  be  dangerous,  like  all  other  remedies,  how- 
ever good,  if  abu fed. 

"  I  could  adduce  feveral  instances  of  misfortunes  oecafioned 
by  the  abufe  of  electrization,  even  in  cafes  in  which  a  little 
time  before  it  had  bcci\  indicated  ;  but  f  fhall  mention  only 
one  fait  in  regard  to  Galvanifm  : — A  young  woman  was  cured 
bv  Galvanifm  of  pains  which  (lie  experienced  in  the  mufcles 
of  the  face.  After  the  cure,  having  continued  to  Galvanize 
Iverfelf,  the  did  hurt,  which  increafed  with  the  application  of 
the  Galvanifm,  and  did  not  ceafe  till  fhe  abandoned  herfelf 
entirely  to  the  powers  of  nature,  afiifted  by  good  nourifh- 
ment.  The  patient  then,  who  is  incapable  of.  forming  a  pro- 
per opinion  refpecting  the  Hate  of  his  health,  fhould  confult 
a  good  phvfician,  one  of  thole  who  do  not  defpife  natural 
philosophy  and  the  new  diicoveries,  in  order  that  he  may 
never  fuffer  bv  the  application  of  electricity  or  of  Galvanifm, 
which,  as  Boerhaave  fays  of  another  very  a6tive  remedy, 
JSJira  prteftat  in  mullis  incuralntibus ;  at  prudent er  a  pru- 
denti  medico  abjline  Ji  metbodum  nejeis  *. 


LVIII.  .Account  of  fame  Remains  of  a  Species  of  gigantic 
Oven  found  in  America  and  other  Parts  of  the  World.  By 
Mr.  Rembrandt  FealeI. 


A: 


MONG  the  remains  of  gigantic  and  unknown  animals 
found  in  America,  we  have  latejy  discovered  one  of  the  ox  or 
buffalo  kind,  which  was  taken  from  the  bed  of  a  creek  fall- 
ing into  the  Ohio,  12  or  14  miles  north  of  Bigbone-lick,  and 
prefented    by  Samuel  Brown,  of  Kentucky,  to  the  Philofo- 

*  Elem-  Chemise,  pars  iii.  proctffus  198. 
f   Communicated  bv  the  Author. 
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phical  Society  at  Philadelphia.  By  permiffion  of  the  foeiety 
I  made  a  plafter  call  of  this  extraordinary  bone,  which  I 
now  with  me  in  London,  and  ot  which  I  fend  you  an 
accurate  drawing,  repreferrting  the  hack  part  of  the  head, 
with  the  condyles  of  the  neck,  and  the  pith  or  internal  part 
of  the  left  horn  at  the  bafc.  (See  Plate  VI.)  The  right  horn 
is  broken  off,  and  all  the  fore  part  of  the  head ;  but  from  the 
fragment  remaining  it- is  a  reafonable  conjeclure  that  the 
buffalo  to  which  it  belonged  was  about  10  or  11  feet  high. 
The  horn  at  the  bale  meafnres  21  inches  in  circumference, 
and  tapers  very  gently  towards  the  extremity,  where  it  is 
broken  oft";  fo  that  the  horn  could  not  have  been  lefs  than 
fix  feet  in  length.  From  the  middle  future  on  the  head  to 
the  bafc  of  the  horn  meafnres  7'-  inches;  confequenllv  the 
two  horns  were  15  inches  dillant;  which  muft  have  b«en  in- 
creafed  when  they  were  partly  covered  with  Hem,  fkin,  and 
hair. 

It  is  very  extraordinary  that  bones  of  this  kind  have  been 
occasionally  found  in  Siberia,  in  Italy,  Germany,  and  other 
parts  of  Kurope,  though  not  quite  io  large  as  this  American 
bone;  which  circum nance,  ttrengthened  with  others  oi'  a 
fimilar  nature,  mult  prove,  cither  that  thefe  great  animals 
have  inhabited  thofe  various  countries,  or  that  their  remains 
have  been  forcibly  fcattered  by  the  action  of  water. 

Buffon  informs  us  *.,  that  in  the  pariih  of  Haux,  a  mile 
and  a  half  from  Langoiran,  in  the  fplitting  of  a  great  rock, 
feme  large  bones,  moltly  petrified,  were  difcovered  ;  probably 
of  the  ox  kind,  but  of  a  very  great  magnitude.  He  likewife 
mentions  f,  that  in  1772  there  was  found  near  Rome  an 
ox's  head  in  a  fiate  of  petrifaction.  The  length  of  the  fore- 
head between  the  two  horns  was  2  feet  3  inches ;  the  diftance 
between  the  orbits  of  the  eyes  14  inches  ;  that  from  the  upper 
portion  of  the  forehead  to  the  orbit  of  the  eyes,  1  foot  6  inches; 
the  circumference  cf  one  horn,  18  inches;  the  length  of  the 
fame  following  the  curve,  4  feet.  "  This  inflancc  is  fuffieient 
to  prove,"  fays  Buffon,  <c  that  there  have  been  prodigious 
giants  among  this  fpecies  of  animals;  but  it  is  further  con- 
firmed by  other  fi£ts."  He  then  enumerates  feveral  bones 
of  the  fame  kind  in  the  mufeum  at  Paris  fimilar  to  fome 
which  I  have  remarked  in  the  Britifh  mufeum. 

In  the  Philofophical  Tianfaftions  J  there  is  an  engraving 
and  an  account  of  a  bone  of  this  kind,  found  near  the  city  of 

*  Q£ar?o  Supplement,  vol.  v.  p.  4S6.  f  Page  543. 

I  Vol.  xxxvii.  p.  417. 
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Dirfchaw,  of  verv  large  dimenlions,  and  having  the  fame 
characters  which  diftinguifh  the  one  found  on  the  Ohio. 

Until  the  diicovery  of  this  bone  in  America,  the  tradition 
of  the  Indians  concerning  the  oreat  buffalo  has  been  confi- 
dered  as  entitled  to  very  little  attention.  Many  interpreted 
it  as  having  entire  reference  to  the  mammoth,  whofe  pre- 
eminent fiae  was  obvious,  and  whofe  carnivorous  teeth  were 
well  calculated  to  excite  terror;  but  I  have  now  no  hesitation 
in  believing  that  the  tradition,  which,  with  fuch  little  sana- 
tion, prevails  through  all  North  America,  mentioning  the 
antient  exiftence  of  a  great  buffalo,  is  a  tradition  really  handed 
down  to  them  from  their  forefathers,  but,  like  all  other  tra- 
ditions, clouded  with  fable:  yet  it  is  not  improbable,  fince 
we  find  the  remains  of  the  mammoth  and  the  great  buffalo 
in  the  fame  country,  that  the  dillin&t  ideas  of  each  have 
been  in  time  confounded,  the  terrible  power  of  the  one  with 
the  name  of  the  other. 

It  has  been  too  much  the  cuflom,  whenever  any  large  bones 
have  been  found  in  Europe,  to  call  them  all  elephants'  bones  $ 
and  in  America,  to  think  them  all  belonging  to  the  mam- 
moth :  but  from  the  progrefs  now  made  in  this  inquiry  there 
is  reafon  to  hope  for  additional  light  on  this  intereffing  fub- 
jecl:,  whether  it  be  confidered  as  a  foundation  to  theological 
faith,  or  regarded  as  a  confpicuous  monument  in  the  hitiory 
of  the  world. 


LIX.  Defcription  of  the  Nymphsea  Caerulea.     By  Julius 
Cesar  Savigny,  of  the  Injlitutc  of  Egypt*. 


I 


-T  is  well  known  that  the  lotus  of  the  antient  Egvptians 
was  one  of  the  mod  celebrated  plants  of  antiquity.  Riling 
every  year  with  the  waters  of  a  river  which  overflowed  its 
hanks  only  to  fecundate  the  earth  ;  fpringiug  up  amidlt  plains 
formerly  defert,  which  it  embellifhed  with  its  beautiful  flow- 
ery and  cultivated  to  ferve  as  food  to  the  lead  fenfual,  but 
the  molt  numerous  cTafs  of  the  inhabitants  ;  it  was  judged 
worthy  of  homage  by  one  of  the  firft  people  in  the  world, 
who  confidered  it  as  the  happy"  lign  of  abundance,  and  as 
a  facred  pledge  of  the  favour  or  the  gods. 

It  is  to  the  genu's  of  the  nyinpl\ra  that  the  modern  bota- 
nitts  have  referred  the  lotus,  which  has  been  defcribed  by 
mod  of  the  antient  hiftorians,  and  which  is  engraven  on  all 
the  antique  monuments  of  Egvpt.   Twofpecies  of  this  genus, 

^  From  nkiihl  i  ',  No.  5. 
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one  with  white  and  the  other  with  azure  flowers,   ftill  orna- 
ment,  i  of  the  inundation,  the  <  furl 
canals  ai   I    riversj   ami  til  of  ail  tiie  :  I     ,n«er 
Egypt,  Wh                                         waters  of  the  river.      Plants 
I              r  were  ho  doubt  beheld  by  th  I 

ho  was  well  acquainted 
with  the  .   pre- 

fumed   th  procured   the  fati  -  and 

f erred  for  the  fame  rnyl 

i  tli  lour  the-. 

might  become,  am  bple  fo  religious^  the  emblem  of 

the  refidenfce  of  the  deity  on  the  w  nerd, 

lefcribed,  and 
is  given  of  it.  in  \<  -  of  Botanv;   but  the  e 

not  the  fame   «  8  the  flowers'  of  which  are 

loured.     It  was  feareek.    i     ferved  bv  a  few  tr;  .   and  if 

mentioned,  it  was  only  in  a  v.  .     .   .: 

Forikal,  who  travelled  thvor.oh  Kir\-pt  in  170 j.  ami     I 
a  Flora   of  that  country,  did  not  obl'crve  it.      His  hie:  1 

this  refpect  is  the  more  aftooriki  it  plant  in'qa 

rind  the  n.ymfhcta  lotus  grow  together  and  ufualiv  intermix 
their  leaves.  It  is  not  even  indicated  in  the  km 
th.;  Svjiemd  Nafarte,  \  ■  ■  bv  Gmeim.  This  author, 
however,  collected  with  'jreai  attention  ail  tie  Scattered  fpe- 
cies  to  be  found  in  the  different  works  winch  have  hitherto 
appeared    . 

It  is  therefore   indifpcnfahlv  heceflary  that   a  name  and 
..e  character  fliouk  ;,^d  to  this  nymphaea ;  it  is 

alfo  neceffary  that  a  correct  description  fliould  be  given  of  it : 
this,  in  fonie  meafure,  will  he  enriching  botany'  with  a  new 
plant;  and  this,  indeed,  is  the  object  which  J  propofe  in  the 
prefent  memoir. 

But  as  this  fpecies  has  a  great  refembinnce  to  the 
Ic.'us,  and  as  it  is  pofhble  that  they  may  have  often  been  con- 
founded, I  have  thought  it  will  be  of  advantage  to  give  a 
comparative  defcription  of  both.  By  thefe  means  the  1 
will  be  better  enabled  to  comprehend  the  characters  by  which 
they  are  di(tinguiflied,  and  which  render  it  neceffary  to  form 
of  them  two  feparate  fpecies. 

The  root  of  the  nympfiaa  loins,  and  that  of  the  other  fpe- 
cies, which  from   the  cdour  of  it.-  flowers  I  have  called  the 
•  aeure  nenuphar  (njvifhtea  ccrulc\.),  confift  of  long,  white, 
pulpy  f;Iument=,   the  upper  extremities  of  which  adhere  to 
round  tubercles.     In  feveral  provinces  of  Egypt  thefe  tuber- 

*  Wilde  cow  in  his  Species  PLuuarum  elecs  not  fpeak  cf  this  njrn 

cleg, 
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cles,  and  particularly  tlu  'e  of  the  firft  fpecies,  are  plucked 
up  after  the  inundation  :  they  are  ufed  as  food  ;  the.  have  an 
iufipid  earthy  tafte,  and  form  a  dedicate  difh. 

The  leave?  of  both  are  large,  pretty  numerous,  fub-orbi- 
cular,  divided  into  two  lobes  from  their  bale  to  the  place 
where  the'  petiole  is  infened  ;  that  is  to  fav,  nearly  to  the 
middle  0?  the  dilk.  They  are  not  fo  thick  as  thofe  of  our 
nenuphars  in  Europe  :  they  have  a  darker  green  colour,  and 
a  {hilling  appearance  above  ;  and  below  are  often  tinged  with 
purple  or  violet.  Thefe  leaves  are  fupported  by  radical  cy- 
lindric  petioles,  flichtlv  comprefled  and  lotnetimes  very  long, 
wh|ch  float  on  the  fur  face  of  the  water. 

The  flowers  are  very  large,  and  are  often  more  than  four 
inches  in  diameter.  Their  pedicles,  which  arife  from  the 
root,  are  uniiiorous  and  differ  wry  little  from  the  petioles. 

The  calyx  yA  fchefe  flowers  is  com po fed  of  eight  leaves  dif- 
pofed  in  two  rows,  and  coloured  in  the  iniide  :  the  more  in- 
terior ones  are  the  molt  coloured,  and  have  iome  refemblauce 
to  the  petioi .-. 

The  latter,  from  twelve  to  twenty  in  number,  are  alfo  dif- 
pofed  in  feveral  fencs. 

The  (lamina  are  of  a  yellow  colour  with  large  filaments, 
and  petal  i  form. 

The  radii  of  the  ftigma  vary,  for  the  moft  part,  in  number 
from  twelve  to  twenty-five.  They  have  the  fame  colour  as 
the  llamina,  are  comprefled  and  flightlv  bent  at  the  iummit. 
Such  is  the  common  appearance  of  the  roots,  the  leaves, 
and  the  flowers.  Let  us  now  examine  the  differences  they 
exhibit. 

The  leaves  of  the  nympbtea  lotus  are  bordered  quite  round 
with  very  acute  indentations,  lirm  and  almoft  like  prickles  : 
their  lobes,  for  the  molt  part,  are  exactly  parallel  and  i'ome- 
times  even  ;  they  convenn .  and  mutually  cover  each  other: 
their  inferior  furface  is  charged  with  very  prominent  ribs, 
which  form  a  very  apparent  reticulation  :  their  petioles  are 
rough . 

On  the  other  hand,  thofe  of  the  vymph&a  ccerulea  have 
their  edges  fcarcely  finuated  :  their  lobes  are  more  pointed, 
and  commonly  divergent.  The  inferior  furface  exhibits  ribs 
lcarcelv  fenfiblc,  the  principal  ones  of  which  only  are  fome- 
what  prominent;  the  reft  being  concave  and  lei's  elevated 
than  the  diik.  The  petioles  of  thei'e  leaves  are  exceedingly 
rough . 

In  the  nrmpba'a  lotus  the  leaves  are  always   more  open. 
The  folioles  of  the  calyx  are  oval,  lanceclated,  greenilh  exter- 
nally, 
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rally,  without  fpots,  but  marked  with  feven  paler  ribs  very 
chftincf. 

The  folioles  of  the  calyx  in  the  •  ra-rulca  are  much 

narrower,  lanceolated,   and  almoit  cuneiform  :   the  exterior 
fide  of  them  is  of  a  dark  green  colour,  conltantlv  vara-: 
an  infinite  number  of  pomls  and  fulfill  lines  of  a  purplifh  co- 
lour, and  have  no  apparent  ribs. 

The  petals  of  the  nytttbkaa  lofus  are  oval,  lanceolated,  nnd 
verv  un-jqual;  thole  of  the  hilt  beinir  much  fmaller  than  the 
reft  :  their  colour  is  a  pure  milk-white,  tinged  with  a  greemfh 
purple  colour  on  the  outlide,  but  rarelv. 

In  the  nympb&a  cccrulen  the  petals  are  lanceolated  all  per- 
fectly' equal,  of  a  bright  white  colour,  tinned,  in  particular 
towards  the  fummit,  wuh  the  moft  beautiful  azure,  inclining 
ilightly  however,  iometimes,  to  violet. 

The  ftamina  of  the  n\mt:h.ta  lotus  have  antherar*  verv  much 
compreli'ed,  lanceolated,  without  any  appendix  at  the  fummit, 
and  have  fcarcelv  the  length  of  the  filament?. 

On  the  other  hand,  the  antherae  of  the  nymtbea  cterulea 
are  verv  little  compreffed,  lineal  and  longer  than  the  fila- 
ments; their  fummit  is  terminated  bv  a  lubulated  bluei'h 
appendix  iimilar  to  a  finall  petal. 

In  the  laft  place,  the  fummits  of  the  radii  of  the  ftigrrva 
are  longer  and  fubulated  in  the  nympb-.za  lotus  ;  fhorter,  ova!, 
and  lanceolared,  in  the  vyinphaa  czrulca. 

The  fmell  exhaled  from  the  flowers  of  each  kind  is  alfo 
very  different :  that  of  the  nxmphaa  czrulea  is  exceedingly 
fweet  and  agreeable  ;  that  of  the  nvmphaa  lotus  is  ftronsxer, 
more  pungent,  and  much  lefs  agreeable. 

In  regard  to  the  fruit,  I  did  not  find  in  them  any  verv  re- 
markable difference  :  in  both  fpecies  it  confilts  of  a  drv  round 
berry,  which  is  long,  covered  bv  the  bafes  of  the  folioles  of 
the  calvx  and  thofe  of  the  petals;  truncated  and  radiated  at 
the  fummit,  which  is  always  ftained  bv  the  decompofition  of 
the  ilamina  and  interior  petals  :  it  is  divided  intofevcr.il  cells, 
each  of  which  correfponds  to  a  radius  of  the  ftigma,  and  con- 
tains a  quantity  of  round  feeds  of  a  rofe  colour. 

The  Arabs  have  verv  well  diftinguifhed  thefe  plants,  and 
civen  to  each  a  particular  name:  the  former  they  tall  )wou- 
far,  and  the  latter  bacbemn. 

By  felee.ting  from  thedefcription  here  given  the  moft  promi- 
nent differences,  both  fpecies  may  be  characterized  as  follows; 
Ntmph^a  Lotus, 

N.  folhts  dcnlotiSy  amtbetis  c.p'ice  Jtmj lie/bus. 

NrMPH.EA   C^EKULKA, 

X.  foliis  repandiS)  antberis  op'tce  J'ubulato-pelalo" deis. 

5  Explanation 
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Explanation  of  the  Phate.   (Vll.) 
7.  A  petal. 

2.  A  ftamen  of  the  interior  feries. 

3.  A  ftamen  of  the  exterior  feries. 

4.  The  ovarium  and  ftigma. 

5.  The  feeds. 

6.  A  fection  of  the  pedicle. 


LX.  On  Mr.  Greathead's  Life-Beat*. 


A 


sin, 


considerable  time  has  elapfed  fince  I  had  the  ho- 
nour to  lav  before  cbe  Society  a  model  of  the  life-boat  of  my 
invention. 

I  have  now  enclofed  a  particular  account  of  its  conftrucTion 
in  a  letter  from  Mr.  Hindcrwell,  explaining  upon  what  prin- 
ciple it  is  built,  fo  as  to  render  it  iuperior  to  any  other  form 
of  a  boat  for  the  dangerous  enterpriles  for  which  it  was  in- 
tended, and  has  been  ufed. 

I  am.  Sir,  vour  humble  fervant, 

Henry  Greathead. 

South  Shields, 
Jan.  1.  iS;i. 

To  Mr.  Charles  Taylor. 

SIR, 

IT  is  much  to  be  lamented,  that  in  an  age  enlightened  by 
feience,  fuch  a  languid  indifference  mould  prevail  on  many 
important  public  occafions ;  and  that  the  nioft  excellent  in- 
ventions mould  have  to  combat  the  force  of  inveterate  preju- 
dice. 

How  many  valuable  difcoveries  have  languifhed  in  obfeu- 
rity  !  How  many  ufeful  projects  have  pei  ifhed  in  embryo, 
deprived  of  the  fqftering  aid  of  the  public,  and  the  patronage 
of  influence  and  authority  !  In  the  clafs  of  ufeful  improve- 
ments for  the  diminution  of  the  dangers  incident  to  a  mari- 
time profefiion,  the  life-boat,  invented  by  Mr.  Greathead,  of 
Shields,  has  a  claim  to  a  diltinguifhed  patronage.  An  ex- 
perimental conviction  of  its  great  utility  in  faying  the  lives 
of  fhipwrecked  feamen,  and  of  its  perfect  fafetv  in  the  moft 
agitated  fea,  has  induced  me  to  advocate  the  caufe  with  a 

*  From  the  Transitions  of  the  Society  for  the  Encouragement  of  Arts, 
&V.  for  1S02. — The  Society's  gold  madai  and  titty  guineas  were  voted  co 
^lr.  Greathead  for  this  invention. 

zeal 
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zeal  proportioned  to  ib*  importance;  and  it  is  a  erfolatorv 
reflection  to  my  own  mind,  that  my  exertion's  have  been 
fijccefsful  in  the  introduction  of  a  Jtfe-bnn t  in  the  port  of 
Scarborough,  and,  T  trull,  not  unprofitable  towards  pro- 
moting a  nmilar  eftablifhment  in  other  places.  The  fervicea 
whieh  have  heen  recently  ]  erfbrmed  at  this  port  by  means  of 
the  life-boat,  in  contributing  to  the  prefervation  of  the  lives 
of  the  crews  of  two  veflejs,  more  than  cbmpenfate  for  every 
labour.  I  rmi  far  from  the  ambition  of  afpirirt**  to  any  ho- 
norary te^ininoy  on  this  occafion.  Actuated  by  the  purefl 
principle  of  philanthropy,  my  fole  object  is  the  benefit  of  the 
community,  and  to  endeavour,  by  ardent  recommendations, 
to  excite  a  fpirrt  ot  emulation  in  order  to  introduce  the  lifer 
boat,   with  itfe  invaluable  properties,  into  more  general  nfe. 

1  am  induced  to  fubmit,  with  the  utmoft  deference  and  re- 
fpect,  to  the  confideration  of  the  Society  of  Art?,  &e.  the 
fallowing  delcription  of  the  life-boat,  with  fome  mifcella- 
neous  obfervations.  The  construction  of  the  boat,  agreeably 
to  Mr.  Greathead's  plan,  is  as  follows  : 

The  length  is  thirtv  fcetj  the  breadth,  ten  feel;  the 
depth,  from  the  top  or  the  gunwale  to  the  lower  part  of  the 
Keel  in  midihips,  three  feet  three  inches ;  firom  the  gunwale 
to  the  pkt.o.m  (within),  two  feet  four  inches;  from  the  top 
of  the  Hems  (both  ends  being  nmilar)  to  the  horizontal  line 
of  the  bottom  of  the  keel,   live  feet  nine  inches.     The  keel  is 

2  plank  of  three  inches  thick,  of  a  proportionate  bread1 h  in 
midihips,  narrowing  gradually  toward  the  ends  to  the  breadth 
of, the  ffems  at  the  bottom,  and  forming  a  ^reat  convexity 
downwards.  The  Hems  are  fegments  of  a  circle,  with  confi- 
derable  rakes.  The  bottom  feetion,  to  the  floor-heads,  is  a 
curve  fore  and  aft,  with  the  fweep  of  the  keel.  The  floor- 
timber  has  a  finall  rife  curving  from  the  keel  to  the  floor- 
heads.  A  bilge-plank  is  wrought  in  on  each  fide  next  the 
floor-heads  with  a  double  rabbet  or  groove  of  a  fimilar  thick- 
refs  with  the  keel ;  and  on  the  outiide  of  this  are  fixed  two 
bilge-trees,  Correfponaing  nearly  with  lite  level  of  the  keel. 
The  ends  of  the  bottom  lection  form  that  fine  kind  of  en- 
trance obfervahle  in  the  lower  part  of  the  bow  of  the  fifhing- 
boat,  called  a  co?le,  much  ufed  in  the  North.  From  this 
part  to  the  top  of  the  Item  it  is  more  elliptical,  forming  a 
considerable  projection.  The  fides,  from  the  floor- heads  to 
the  top  of  the  gunwale,  flatmch  off  on  each  fide,  itr  prbpbr- 
tion  to  about  half  the  breadth  of  the  floor.  The  breadth  i=; 
continued  far  forward  towards  the  ends,  leaving  a  fufricient 
length  of  ft  rait  fide  at  the  top.  The  fhcer  is  regular  along 
the  tlrait  lide,  and  more  elevated  towards  the  ends.     The 

gunwale, 
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enn  vale,  fixed  on  the  out  fide,  is. three  inches  thick.  The 
liciesj  from  the  under  part  of  the  gunwale  along  the  whole 
length  of  the  regular  fheer,  extending  twenty-one  feet  fix 
inches,  are  cafed  with  layers  of  cork  to  the  depth  of  fixteen 
inches  down  id  the  thickuels  of  this  cafingofeork 

being  four  inches,  it  projects  at  the  top  a  little  witoout  the 
gunwale.  The  cor!;  on  the  out  fide  is  fecured  with  thin 
plates  or  flips  of  copper,  and  the  boat  is  fattened  with  copper 
nail.-.  The  thwarts,  or  feats,  are  five  in  number,  double 
banked,  coprequently  the  boat  may  be  rowed  with  ten-'  oars. 
The  thwarts  are  firmly  itanchioned.  The  fide  oars  are  (hortf, 
with  iron  tholes  and  rope  gromfnets^  fo  that  the  rower  can 
pull  either  way.  The  boat  is  fleered  with  an  oar  at  each. 
end  ;  and  the  (leering  oar  is  one-third  longer  than  the  row- 
ing oar.  The  platform  placed  at  the  bottom  w  ithin  the  boat 
is  horizontal,  the  length  of  the  midfhips,  and  elevated  at  the 
ends  for  the  convenience  of  the  fteerfraan,  to  give  him  a 
greater  power  with  the  oar.  The  internal  part  of  the  boat 
next  the  fides,  from  the  under  part  of  the  thwarts  down  £0 
the  platform,  is  cafed  with  cork  ;  the  whole  quantity  of  which 
affixed  to  the  life-boat  is  nearly  feven  hundred  weight.  The 
cork  indifpntably  contributes  much  to  the  buoyancy  of  the 
boat,  is  a  good  defence  in  going  alongfide  a  vefiel,  and  i-,  of 
principal  ufe  in  keeping  the  bo;it  in  an  erect  pofition  in  the 
fea,  or  rather  of  giving  her  a  very  lively  and  quick  difpofition 
to  recover  from  any  hidden  cant  or  lurch  which  flie  may  re- 
ceive from  the  flroke  of  a  heavy  wave.  But  exclufive  of  the 
cork,  the  admirable  eonftruclion  of  this  boat  gives  it  a  decided 
pre-eminence.  The  ends  being  firhilar,  the  boat  can  be  rowed 
either  way  ;  and  this  peculiarity  of  form  alleviates  her  in  rifin^ 
over  the  waves.  The  curvature  of  the  keel  and  bottom  faci- 
litates her  movement  in  turning,  and  contributes  to  the  eafe 
of  the  fteerage,  as  a  Angle  flroke  of  the  fleering  oar  has  an  im- 
mediate effect,  the  boat  moving  as  it  w:ere  upon  a  centre.  The 
fine  entrance  below  is  of  ufe  in  dividing  the  waves,  when  row- 
ing againft  them;  and,  combined  with  the  convexity  of  the 
bottom  and  the  elliptical  form  of  the  item,  admits  her  to  rife 
with  wonderful  buoyancy  in  high  fea,  and  to  launch  forward 
with  rapidity,  without  (hipping  any  water,  when  a  common 
boat  would  be  in  danger  or  being  filled.  The  flaunchintr,  or 
fpreadiog  form  of  the  boat,  from  the  floor-heads  to  the  gun- 
wale, gives  her  a  considerable  bearing;  and  the  continuation 

Five  of  the   Dcnchts  ate  only  uftd,  the  boat  being  general!  v  rcwed 
with  rt:i  oirs. 

t  The   lhort  oar  is    more   manageable  in  a  high  Tea  than  the  Ion?  car, 
and  its  ilroke  is  more  certain. 

of 
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of  the  breadth,  well  forward,  is  a  great  fupport  to  her  in  the 
fca ;  and  it  has  been  found  by  experience;  that  boats  of  this 
confirmation  are  the  belt  fea- boats  for  rowing  againft  turbu- 
lent waves.  The  internal  fhallownefs  of  the  boat  from  the 
gunwale  down  to  the  platform,  the  convexity  of  the  form, 
and  the  bulk  of  cork  within,  leave  a  very  diminifhed  fpace 
for  the  water  to  occupy  ;  fo  that  the  life-boat  when  filled  with 
water  contains  a  eonfiderable  lefs  quantity  than  the  common 
boat,  and  is  in  no  danger  either  of  finking  or  overturning. 
It  may  be  presumed  by  fome,  that  in  cafes  of  high  wind, 
agitated  fen,  and  broken  waves,  that  a  boat  of  fuch  a  bulk 
could  not  prevail  againft  them  by  the  force  of  the  oars;  but 
the  life-boat,  fpom  her  peculiar  form,  may  be  rowed  a- head 
when  the  attempt  in  other  boats  would  fail.  Boats  of  the 
common  form,  adapted  for  fpeed,  arc  of  courfe  put  in  mo- 
tion with  a  fmall  power,  but  for  want  of  buoyancy  and  bean- 
big  are  overrun  by  the  waves  and  funk,  when  impelled 
againft  them  ;  and  boats  conftrucled  for  burden  meet  with 
too  much  refiftance  from  the  wind  and  fea  when  oppofed  to 
them,  and  cannot  in  fuch  cafes  be  rowed  from  the  fliore  to  a 
fliip  in  diftrefs.  An  idea  has  been  entertained,  that  the  fu- 
perior  advantages  of  the  life-boat  are  to  be  afcribed  folely  to 
the  quantity  of  cork  affixed.  But  this  is  a  very  erroneous 
opinion  ;  and,  I  truft,  has  been  amply  refuted  by  the  pre- 
ceding obfervations  on  the  fupereminent  conftruetion  of  this 
boat.  Itmuft  be  admitted,  that  the  application  of  cork  to 
common  boats  would  add  to  their  buoyancy  and  fecurity  ; 
and  it  might  be  a  ufeful  expedient,  if  there  were  a  quantity 
of  cork  on  board  of  mips,  to  prepare  the  boats  with  in  cafes 
of  Ihipwreck,  as  it  might  be  expeditiouflv  done,  in  a  tempo- 
rary way,  by  means  of  clamps,  or  fome  other  contrivance. 
The  application  of  cork  to  fome  of  the  boats  of  his  majefty's 
mips*  might  be  worthy  of  confideration  ;  more  particularly 
as  an  experiment  might  be  made  at  a  little  expenfe,  and 
without  inconvenience  to  the  boats  3  or  may  prevent  plea- 
fure  boats  from  upfetting  or  finking. 

The  life-boat  is  kept  111  a  boat-houfe,  and  placed  upon  four 
low  wheels,  ready  to  be  moved  at  a  moment's  notice.  Thefe 
wheels  are  convenient  in  conveying  the  boat  along  the  fhore 
to  the  fca;  but  if  (he  had  to  travel  upon  them  on  a  rough 
road,  her  frame  would  be  exceedingly  fhaken.  Befides,  it 
has  been  found  difficult  and  troublefome  to  replace  her 
upon  thefe  wheels  on  her  return  from  fea.  Another  plan 
has  therefore  been  adopted.     Two  wheels,  of  nine  feet  dia- 

*    The  launches. 

mter, 
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meter,  with  a  moveable  arched  axis,  and  a  pole  fixed  thereto 
for  a  lever,  have  beep  conftrucled.  The  hoat  is  fufpended 
near  her  centre  between  the  wheels  under  the  axis,  toward 
sxtremity.of  wKicn  is  an  iron  pin  with  a  chain  attached. 
When  the  pole  is  ele  vated  perpendicularly,  the  upper  part  of 
the  axis  becomes  depFeffed,  and  the  chains  being  hooked  to 
eve-bolts  on  the  inlide  of  the  boat,  fhe  is  raifed  with  the  ut- 
moft  facility  by  means  of  the  pole,  which  is  then  fattened 
down  to  the  ftem  of  the  boat. 

The  Scarborough  boat  is  under  the  direction  of  a  commit- 
tee. Twenty-four  fiihermen,  composing  two  crews  *,  are 
alternately  employed  to  navigate  her.  A  reward,  in  cafes  or* 
fhipwreck,  is  paid  by  the  committee  to  each  man  actually 
engaged  in  the  affiftartce;  and  it  is  expected  that  the  veifel 
receiving  afiiitance  mould  contribute  to  defray  this  expenie. 
None  have  hitherto  refufed. 

It  isofimportan.ee  that  the  command  of  the  boat  fliould 
be  intruded  to  fome  fteady,  experienced  perfon,  who  is  ac- 
quainted with  the  direction  of  the  tides  or  currents,  as  much 
fkill  may  be  required  in  riling  them  to  the  moft  advantage  in 
going  to  a  (hip  in  diftrefs.  It  fhould  alfo  be  recommended, 
to  keep  the  head  of  the  boat  to  the  fea  as  much  as  circum- 
itances  will  admit ;  and  to  give  her  an  accelerated  velocity 
to  meet  the  wave.  Much  caution  is  neceffary  in  approach- 
ing a  wreck,  on  account  of  the  ftrong  reflux  of  the  waves, 
which  is  fometimes  attended  with  great  danger.  In  a  ge- 
neral way,  it  is  fate  ft  to  go  on  the  Ice  quarter;  but  this  de- 
pends upon  the  pofition  of  the  veffel ;  and  the  mafter  of  the 
boat  fliould  exercife  his  fkill  in  placing  her  Ln  the  moft  con- 
venient (ituation.  The  boatmen  fhould  pradtife  themfelvcs 
in  the  ufe  of  the  boat,  that  thev  may  be  the  better  acquainted 
with  her  movements  ;  and  they  mould  at  all  times  be  ftrictlv 
obedient  to  the  directions  of  the  perfon  wiio  is  appointed 
to  the  command. 

The  great  ingenuity  which  has  been  difplaved  in  the  con- 
ftruetion  of  the  life-boat,  leaves  fcarcely  any  room  ior  imT 
provement;  bat  fome  have  fuppofed  that  a  boat  of  tv 
rive  feet  in  length,  with  a  proportionate  breadth,  would  an- 
fwer  every  purpofe  of  a  larger  one.  A  boat  of  thefe  dhnen- 
fions  would  certainly  be  lighter,  and  lefs  expenfive;  but  whe- 
ther the  would  be  equally  (\fe  and  fteady  in  a  high  fea  F 
cannot  take  upon  myfelf  to  determine. 

Mr.  Greathead,   of  South  Shields,   the  inventor,  under- 

*  Two  crews  are  appointed,  ti  lat  there  may  be  a  fufiicient  number 
ready  in  cafe  of  any  ablence. 

takes 
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t.tkes  to  build  thefe  boat.-',  ami  to  convey  them  to  any  port 
in  the  kingdom.  Fie  is  a  worthy  mart,  in  whom  a  confi- 
dence may  be  repofed,  and  will  build  upon  moderate  terms 
of  profit. 

Til  O  M  A  S   II I  N  D  B  II  WELT  . 

Defcr'ipt'ion  of  the  h'fe-Boat. 

EEE  (Plate  VIII.),  the  (heer  or  curve  of  the  boi 

]  I,  the  two  items  or  ends. 

K,  the  keel. 

LL,  the  aprons,  to  ftrengthen  the  ftems. 

M  M,  the  iheeis,  or  places  for  pafTengers. 

NN,  timber-heads,  or  boat-faftenings. 

00000,  the  tholes  on  which  the  oars  are  flung  bv 
gromrtiets. 

T,  flooring  under  the  rowers  feet. 
Fig.  2.  a  crofs  fe£tion  of  the  life-boat. 
FF,  the  outfide  coatings  of  cork. 
GO,  the  infide  cork  fiuinj 
H  H,  the  outfide  planks  or  the  boat. 

1,  one  of  the  (terns  of  the  boat. 
K,  the  keel. 

NN,  the  timber  heads. 

P,  the  thwarts,  or  rowers  feats. 

R,  one  of  the  ftanchions  under  the  thwarts,  each  being 
thu-  firmly  fupported. 

S,  a  fection  of  the  gang-board,  which  erodes  the  thwarts, 
and  forms  the  paflage  from  one  end  of  the  boat  to  the  other. 

T,  the  floor-heads,  or  platform  for  the  rowers  feet. 

V  V,  the  two  bilge-pieces,  nearly  level  with  the  keel. 

WW,  the  gunwales. 

X,  a  ring-holt  for  the  head-fad,  there  ben?g  another  alfo 
at  the  other  end. 

Y,  platform  for  the  fteerfman. 

Fig.  3.  a  truck  or  carnage  with  four  wheels,  to  convey  the 
boat  to  and  from  the  fea. 

a,  an  oblong  frame  of  wood  confiding  of  two  long  pieces, 
hollowed  a  little  to  admit  the  body  of  the  boat,  and  fecured 
by  the  crofs  pieces  bb. 

cccc,  four  low  w  heels,  each  funk  or  hollowed  in  the  mid- 
dle, to  run  better  upon  a  rail-way  or  timber-road. 

dd,  two  indents  made  in  the  fide  timbers,  that  the  bottom 
©f  the  boat  may  lie  firm  therein. 

ee,  two  final!  rollers,  moveable  in  the  crofs  timbers  for 
the  keel  of  the  boat  to  Aide  upon. 

ff,  the 
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f  f,  two  long  rollers,  one  at  each  end  of  the  frame,  to  afhft 
iii  raifing  the  boat  upon  or  Aiding  it  oft"  the  track  or  car- 
riage. 

^Management  of  the  Life-B'^at   from  the  Boat-Houje  to  the 
Sea,  and  vice  verfa,  as  praffifed  at  L/yweJioffcj  in  Suffolk. 

The  life-boat  mav  be  launched  from  any  beach,  when 
wanted,  with  as  much  eafe  as  any  other  boat,  by  proper  af- 
fiitance.  The  diftance  from  the  boat-houfe  at  LoweftofYe  to 
the  more  is  one  hundred  yards,  and  the  boat's  crew  can  run 
her  down  in  ten  minutes.  When  the  fea  does  not  tumble  in 
upon  the  beach  very  much,  the  boat  may  1).  eafily  launched 
by  laying  the  ways  as  far  as  potiibie  in  the  water,  and  haul- 
ing the  carriage  from  under  her. 

When  there  is  a  oreat  fea  on  the  beach,  the  boat  mud  be 
launched  from  the  carriage  before  (lie  <:  nies  to  the  furf,  on 
planks  laid  acrofs,  as  other  boats  are  launched;  the  people 
Handing  on  the  ends  to  prevent  the  fea  moving  them  ;  then, 
with  the  athltance  of  the  anchor  and  cable  (which  (hould  be 
laid  out  at  fea  for  the  purpofc),  the  boat's  crew  can  draw  her 
over  the  higheft  fea. 

Upon  the  boat  returning  to  the  fhore,  two  double  blocks 
are  provided;  and,  having  a  fnort  drop  fixed  in  the  hole,  in 
the  end  of  the  boat  next  the  fea,  the  boat  i<  eafily  drawn  upon 

marge.     The  boa'  111  run  her  anv  diftance 

a  clear  fhore  by  the  carriage  of  Mr.  Greathea^.  i  h  ance. 

Account  of,  and  I  i  of  the 

at. 

The  boat?  in  general  of  t  ptiqn  are  painted  white 

on  the  outfide,  this  colour  more  immediately  engaging  the 
eye  of  the  fpeclatpr  at   her  1  n  the  hollow  01  the  fea 

than  anv  other.  The  bottom  of  the  boat  is  at  firft  varnifhed 
(which  will  take  paint  afterwards),  for  the  more  minute  in- 
fpeelion  of  purchafers.  The  oars  (he  is  eqirpred  with  are 
made  of  fir  of  the  beft  quality,  having*  found  by  experience 
that  a  rove-afh  oar  that  will  dj  1  and  light  is  too 

pliant  among  the  breakers  ;  and  when  made  ftrpng  and 
heavy,  from  rowing  double  banked,  the  purchafe  being 
fhort,  fooner  exhautts  the  rower,  which  makes  the  fir  oar, 
when  made  luff,  more  preferable. 

In  the  management  of  the  boat,  flie  requires  twelve  men 
to  work  her ;  that  is,  five  men  on  each  fide,  rowing  double 
banked,  with  an  oar  flung  over  an  iron  thole,  with  a  grom- 
met  (as  provided)  fo  as  to  enable  the  rower  to  pull  e'rher 
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way;  and  one  man  at  each  end  to  (leer  her,  and  to  be  ready  at 
the  op  polite  end  to  take  the  Hern  oar  when  wanted.  As,  from 
the  confirmation  ot  the  boat,  (lie  is  always  in  a  poiition  to  be 
towed  either  way,  without  turning  the  boat,  when  manned, 
the  perfon  who  fteers  her  mould  be  well  acquainted  with 
the  courfe  of  the  tides,  in  order  to  take  every  poflible  advan- 
tage: the  bell  method,  if  the  direction  will  admit  of  it,  is  to 
head  the  fea.  The  fteerfman  lhould  keep  hid  eye  fixed  upon 
the  wave  or  breaker,  and  encourage  the  rowers  to  give  way 
as  the  boat  riles  to  it;  being  then  aided  by  the  force  of  the 
oars,  flie  launches  over  it  with  vaft  rapidity,  without  (hipping 
any  water.  It  is  neceffarv  to  obferve,  that  there  is  often 
a  (trong  reflux  of  lea,  occafioned  bv  the  Itranded  wrecks, 
which  requires  both  difpatch  and  care  in  the  people  em- 
ployed, that  the  boat  be  not  damaged.  When  the  wreck  is 
reached,  if  the  wind  blows  to  the  land,  the  boat  will  come 
in  more  without  any  other  effort  than  fteering. 

1  would  flronglv  recommend  praetiling  the  boat,  by  which 
means,  with  experience,  the  danger  will  appear  Jefs,  from 
the  confidence  people  will  have  in  her  from  repeated  trials. 


LXT.  A general  Vieiv  of  the  Coal  Mines  worked  in  Franca, 
of  their  iiiffere?it  Products,  and  the  Means  of  circulating 
them.      By   C.  Lefkhvre,    Member  of  the    Council  of 
Mines,  of  the  Philomatic  Society,  6&c.  6?c« 
[Continued  from  p.  240.  J 

Department  of  Ille  and  Vilaine. 

_L\  O  coals  are  dug  up  in  this  department.  It  may  receive 
this  fuel  bv  fea  in  the  northern  part;  and  the  mines  of  Mon- 
trelais  and  North,  in  the  department  of  Loire-Inferieufe,  may 
fupply  the  fouthern  part. 

Department  of  Tndre. 

This  department  is  in  the  fame  filiation  as  the  preceding 
in  regard  to  the  want  of  coal  mines.  It  might  be  fupplied 
from  the  mines  in  the  department  of  La  Creufe,  if  the  river 
of  that  name,  which  is  navigable  for  boats  only  to  Argentan, 
were  rendered  navigable  higher  up. 

If  the  navigation  of  the  Cher  were  improved,  it  might  alfo 
fupply  with  coals  the  ealtern  part  of  the  department  of  [ndre, 
bceaufe  the  coal  mines  in  the  environs  of  Montlucon  would 
thea  become  an  object  of  importance. 

Department 
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Department  of  Indre  and  Loire. 

There  are  no  coal  mines  in  this  department;  but  it  re- 
ceives the  products  of  the  mines  of  various  departments  by 
the  river  Loire,  which  traverfes  it  in  its  longeft  direction. 

Department  of  Ifere. 

The  fouthern  part  of  this  department  (22)  contains  fome 
coal  mines;  and  particularly  in  the  environs  of  the  com- 
munes of  La  Motte,  Pierre-Chatel,  La  Mure,  Saint-Bar- 
thelemi-de-Sechilienne,  &c. 

They  fupplv  a  mineral  combuftible  of  a  moderate  qualitv  ; 
but  is  exceedingly  valuable  in  a  country  where  wood  is  daily 
becoming  fcarcer. 

Thefe  coal  mines  are  almoft  all  worked  in  an  irregular 
manner,  without  attention  to  the  lives  of  the  workmen  or  to 
economv. 

The  annual  product,  of  thefe  mines  may  be  eftimated  at 
from  a  million  to  twelve  hundred  myriagrammes. 

The  price  at  the  mines  is  from  15  to  20  cents  per  mvria- 
gramme;  but  the  difficulty  of  land-carriage  raifes  the  price 
at  Grenoble  to  from  60  to  80  cents. 

Department  of  Jura. 

Several  indications  of  coals  have  been  announced  in  this 
department ;  and  fome  attempts  were  made  to  work  mines, 
which  aave  rife  to  well-founded  hopes:  but  thefe  attempts 
are  now  abandoned,  and  no  mines  are  worked  in  this  depart- 
ment. 

In  the  prefent  date  of  things,  the  mines  of  Blanzy  and 
Saint-Bcrain,  in  the  department  of Saone  and  Loire,  rurnifh 
coals  to  this  department  by  the  canal  of  Charolois  and  Doubs. 
The  fouthern  part  is  fupplied  from  the  mines  of  Rives-de- 
Gier. 

Department  of  Landes. 

Indications  of  coal  have  been  announced  in  the  neigh- 
bourhood of  Dax:  but  from  the  nature  of  the  foil  it  is  pro- 
bable that  it  is  fofiil  wood.  As  this  department  has  no  coal 
mines  worked,  it  is  fupplied  with  this  fuel  by  fea,  and  par- 
ticularly from  the  port  of  Bayonne. 

Depart ,?;*•;.'■  of  Loire  and  Cher. 

This  department  (23)  has  no  coal  mines.  It  receives  this 
fuel  bv  the  ri\er  Loire  from  the  mines  of  Haute-Loire  and 
Allier'. 
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"Department  of  Haute -hone. 

Very  abundant  coal  mines  are  worked  in  the  cantons  of 
Braffac-Saintc-Florine,  Freugeref,  Vergangheon,  and  Lemp- 
des,  the  product  of  which  is  considerable.  That  of  Grof- 
menil,  foliated  in  the  lait-menlioned  commune,  which  had 
been  perforated  by  a  number  of  (mall  ruts  in  fuch  a  manner 
that  the  ft  rata  of  coal  was  inundated,  is  now  in  the  hands  of 
a  company,  who  are  clearing  it  of  water,  and  making  pre- 
parations for  working  it  to  a  greater 

There  is  reafon  to  think,  that  this  mine  alone,  when  in  a 
productive  (rate,  will  furuiffi  as  much  as  all  the  other  mines 
of  the  country  do  at  prefent.  The  annual  product,  however, 
of  the  latter  is  from  fifteen  to  eighteen  hundred  thoufand 
myriugrammes.  1  hefe  coals  are  of  an  excellent  quality. 
The  means  of  their  conveyance  are  the  navigation  of  the 
Allier  and  the  Loire,  the  canal  of  Briare  and  of  the  Seine; 
which  gives  for  their  circulation  an  extent  of  more  than  T40 
leagues.  A  large  quantity  of  thefe  coals  is  confumed  at 
Pans.  The  mean  price  of  them  at  the  pits  is  from  15  to  20 
cents,  and  when  delivered  at  Paris  from  30  to  40  cents  per 
nr,  rijgramme. 

Department  of  Da  Loire. 

The  fouth-eaft  part  of  this  department  (24)  contains  a 
great  number  of  coal  mines,  worked  in  an  extent  of  more 
than  ten  miles  in  length  and  five  or  fix  miles  in  breadth. 
The  principal  communes  in  which  thefe  mines  are  iituated 
are  thofe  of  Kivcs-de-Gier,  Saint-Chamond,  Saint-Etienne, 
Le  Chambon,  Firnini,  Roche-Moliere,  ccc. 

In  confequence  or.  the  number  and  richnefs  of  the  ftrata 
found  in  thefe  cantons,  an  immenfe  quantity  of  this  fuel  has 
been  extracted  for  feveral  centuries  paft;  but  in  order  to  ob- 
tain it  fooner,  and  with  more  eafe,  a  great  many  pits  have 
been  funk,  by  means  oi  which  the  coals  nearefl  the  furface 
were  dug  out.  The  whole  country  is  perforated  with  thefe 
apertures.  This  irregular  method  rendered  the  working  of 
the  inferior  ftrata  much  more  laborious  and  expenfive. 

The  prefent  product  of  the  different  mines  in  this  depart- 
ment are  Rated  at  thirty  millions  of  myriagrammes  annually; 
and  this,  in  all  probability,  is  below  the  truth.  If  the  mines 
were  better  worked,  it  is  certain  that  the  quantity  might  be 
quadrupled. 

The  quality  and  price  of  thefe  coals  is  exceedingly  various. 
Thofe  or  the  tir it  quality  coft  at  the  mine  from  10  to  12  cents 

per 
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per  myriagramme  ;  thofe  of  mean  quality  are  fold  for  7  or  8 
cents,   and  the  worft  for  5. 

The  medium  price  of  thefe  coals  tranfported  to  Lyons  is 
15  or  18  cents  per  mvriagramme :   the  price  at  Marseilles  is 

35  cents- 

Department  of  La  Loire  Inferieure. 

This  department  (25),  as  has  been  feeii,  may  receive  coals 
from  t h e  mines  fituated  towards  the  upper  part  of  the  courfe 
of  the  Loire  as  well  as  from  thofe  of  Allier.  The  coals  of 
the  mine  of  Deeife,  which  will  be  mentioned  in  lpeaking  of 
the  department  of  La  Nievre,  are  alfo  conveved  to  different 
places  on  th°  Loire.  The  coals  alfo  of  the  mines  of  Montre- 
lais,  fituated  two  or  three  leagues  to  the  north  of  Varades  and 
Ingrande,  are  conveyed  on  the  lower  part  of  the  Loire.  They 
are  embarked  in  particular  at  the  latter  place  to  be  tranf- 
ported  to  the  communes  0:1  the  banks  of  that  river  descend- 
ing to  Nantes,  where  the  confumption  is  coniiderable. 

The  coals  annually  extracted  from  thefe  mines  may  be  fafely 
estimated  at  a  million  of  myriagrammes.  Thev  are  of  a  good 
quality.  The  mean  price  on  the  fpot  is  5  cents  per  mvria- 
gramme; when  fent  to  Nantes,  the  fame  quantity  cods  25 
cents. 

In  this  department  there  are  alfo  peat-moffes,  the  product 
of  which  is  abundant,  and  of  creat  utility  to  the  inhabitants. 
The  mod  coniiderable  are  found  in  the  marfhes  of  Montoin. , 
to  the  north  of  Nantes.  Wore  than  eight  thoufand  indivi- 
duals are  employed  in  digging  peat  from  thele  molles. 

Department  of  Loire  and  Cher. 

There  are  no  mines  worked  in  this  department.  It  receives 
coals  bv  the  Loire,  which  traverfes  it;  and  might  confume 
thofe  alfo  brought  bv  the  Cher  from  the  mines  fitnated  in 
the  environs  ot  Commentry  and  Montlucon,  in  the  depart- 
ment of  Allier,  if  the  navigation  of  the  Cher  were  imp  oved. 

Dcp.:rime'it  of  Loiret. 

There  are  no  coal  mines  worked  in  this  department;  but 
it  is  abundantly  provided  with  coals  by  the  na\igation  of  the 
Seine. 

Department  of  Lot. 

Abundant  coal  mines  exift  in  the  environs  of  Figeac,  to- 
wards the  eaft  extremity  of  this  department.  They  are  badly 
worked  bv  the  proprietors  of  the  ground ;  but  thev  are  fuf- 
ceptible  of  improvement,  if  means  of  confumption  were 
oj  ^  ned  for  their  products. 
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Department  of  hot  and  Garonne. 

No  coal  mines  arc  worked  in  this  department.  Thofe  ex- 
tracted from  the  mines  of  Carmeaux,  in  the  department  of 
Tarn,  arc  brought  to  ii  on  the  Garonne;  and  it  receive--  bar 

the  Lot  thole  Or  the  department  of  that  name,  which  would 
be  fupplied  much  cheaper  if  the  Lot  were  rendered  navigable 
towards  Figeac  and  the  department  of  Aveyron. 

Department  of  La  Lozere. 

The  difcovery  of  lome  ftrata  of  coal  in  this  country  would 
he  of  great  utilitv.  Wood  daily  becomes  fcarcer;  and  the 
communication  with  the  coal  countries  in  the  neighbouring 
departments  is  difficult  and  expenfive. 

Several  indications  of  coal  have  been  announced  ;  parti- 
cularly towards  Canourgue,  towards  Mende,  and  in  the 
neighbourhood  of  Meyrmey.  Some  fpecimens  fent  to  the 
Council  of -Mines  announce  only  foflil  wood. 

Department  ofLys. 

This  department  has  no  coal  mines  worked.  It  receives 
thofe  of  the  departments  of  the  North  and  of  Jemappes. 

Department  of  La  Manche. 

There  are  feveral  indications  of  coal  in  this  department; 
and  particularly  in  the  Foreft  of  Briquebec,  near  Valbnges  ; 
in  the  commune  of  PlefTis,  near  Frctot ;  in  that  of  Moon,  and 
that  of  Semillv,  in  the  di  Uriel  of  Saint-L6. 

Strata  of  coal  have  been  found  in  the  commune  of  PlcfTi  ; 
but  hitherto  they  arc  fo  intermixed  with  ftrata  of  ichift,  that 
if  worked  they  would  not  pay  the  expenfes. 

Department  of  La  JSlarne. 

This  department,  as  tar  as  is  yet  known,  has  no  coal 
mints.  Collections  of  foflil  wood,  and  of  peat  exceedingly 
pyritous,  are  frequently  found  under  ftrata  of  marly  earth. 
Thefe  fubfkmces  have  often  been  announced  as  coal,  but 
they  do  not  pofJeis  the  qualities  of  that  fuel.  They  kindle 
flowly,  and  become  totally  incandefcent  j  but  they  give  very 
little  flame,  and  for  the  molt  part  none  at  all.  This  fub- 
ftariee  is  called  by  the  inhabitants  earth  coal. 

The  Valley  df  La  Vefle  fu  mi  flies  abundance  of  peat  of  an 
excellent  quality.  This  river,  which  takes  its  fourcc  on  the 
eaft  of  Chalons,  pafles  Kheims  and  Braine,  and  difcharces  it- 
itfelf  into  the  Aifne  above  Soitfons,  traverfing  an  extent  of 
eighteen  leagues.     It  every  where  runs  over  a  bed  of  peat, 

and 
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and   may  afford  great  fefources  to  the  neighbouring  com- 
munes if  that  fubltance  were  properly  dug  up. 

Department  of  La  Haute  ]S1  me. 
There  are  no  coal  mines  worked  in  this  department.     Se- 
veral indications  of  coal  have  been  announced,  but  hitherto 
the  fpecimens  have  turned  out  to  be  bituminous  foffil  wood. 
This  department  is  at  a  diitance  from  coal  countries,  and  has 
oinmunication  with  them ;    but  it  is  abundant  in 
. 

Department  of  La  Maycnne. 

THis  department  is  fupplied  with  coals  by  the  Loire.  Boats 
can  go  up  the  Mayenne  as  far  as  Laval;  and  the  Sarthe  as 
far  as  Monsf. 

Department  of  Majenue  and  Loire. 

There  are  feveral  fmall  coal  pits  worked  in  the  canton  (26) 

of  Saint- Aubin-de-Luigne,  in  the  territories  of  Chaudefond, 

Montjean,    and   feveral   other   places   adjacent.      They  are 

.  d  very  irregularly,  and   the  product  of  them   is  not 

known. 

The  mine  of  Saint-George's-Chateloifon,  fituated  between 
Vihiers  and  Done,  to  the  eaft  of  the  latter  commune,  is  more 
important  and  worked  in  a  more  regular  maimer.  The  pro- 
duet  amounts  to  about  300,000  mvriagrammes  per  annum; 
but  it  might  be  rendered  more  confiderable. 

Department  of  La  Meurtbe, 

A  difpovery  of  c,oal  has  been  announced  in  the  neighbour- 
hood of  Nancy;  but  the  fpecimens  fent  were  only  bitumi- 
nous foffil  wood.  At  prefent  this  department  lias  no  coal 
mines  actually  worked. 

Department  zf  the  Meufe. 
No  coal  mines  are  worked  in  this  department  (27).  It 
can  receive  coals  from  La  Saare  by  the  Moielle,  and  the  ca- 
nal which  communicates  with  the  Meufe  between  Toul  and 
Pagny:  and  the  coals  of  the  department  of  Ourthe  may  b 
conveyed  on  the  Meufe  to  its  northern  part. 

Department  of  La  Meufe  Inferleure. 
This  department  poflffles  very  important  coal  mines  in  th 
neighbourhood  of  Kolduc.      The  annual   product  of  t 
amounts  to  more  than  13,500,000  myriagrammes :  and     :t 
arc  far  from  being  properly  worked. 

The  coals  are  of  different  qualities  ;  fome  of  them  » re  ve 
good,.  Their  mean  price  at  the  mine  varies  from  5  to  14  cei 
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per  myriagramme.     There  is  alfo  ahundaiicc  of  peat  in  the 
cantons  ol  Heythnyfon  and  De  VVeert. 

P.  '  of  Mont- Blanc. 

There  aft  coal  mines  in  this  country  (28).     Some 

are  worked  in  th  of        <  ommunes  of  Entrevernes 

Annecy,  Montmin,  NovalaHe,  Servolex,  and  Petit- 
Bernard,  indications  of  coal  have  been  ai  '  alfo  in 
the  canton  of  Moutiers,  Crufeilles,  Vulloires,  and  Cognin. 
The  annual  product  of  the  co.al  mines  worked  in  this  depart- 
ment may  be  eflfimated  at  120,000  myriagrammes  per  an- 
num. Thefe  mines  are  fufceptible  of  improvement,  but  thi 
is  no  coni'umption.  The  price  of  the  coals  ai  the  mine,  is 
5  cents  per  myriagramme. 

Department  of  Mont-Tonnere. 

There  are  more  than  thirty  coal  mines  known  in  this  de- 
partment (29).  Several  of  them  have  been  abandoned  in 
confeejue'nee  bl  the.  war.  The  eanions  moll  abundant  are 
thdfe of Lauterfcck",   Wolfftein,  and  Obermolchel. 

The  product  of  thele  mines  ma\  he  eftimated  at  about 
425, ceo  myriagrammes  ;  but  if  the  coni'umption  required, 
it  could  be  ihoreafedi  The  quality-  of  the  coal  varies.  There 
is  very  little  of  it  good  :  but  it  is  generally  ufed  for  heating 
ftoves.    'I  he  price  at  the  mines  is  b  cents  per  myriagramme. 

Thefe  coals  are  conlumed  merely  bv  the  wants  of  the  coun- 
try.  A  considerable  quantity  of  them  is  employed  for  burn- 
ing lime,  either  for  building  or  for  manure.  They  are  em- 
ployed alfo  in  the  fiifing  of  mercury,  ol  which  there  is  very 
important  mines  in  tins  department  ;  and  for  the  purpofes 
of  evaporation  in  the  fait- works  of  Kreutznach. 

Department  of  Morbiban. 

The  Morbihan  has  no  coals.  It  receives  thofe  which  art; 
d:  g  up  on  the  banks  of  the  Jjoire,  or  of  the  rivers  united 
with  it. 

Department  of  La  jMofel/e. 

Some  coal  mines  are  worked  in  this  department  (30)  in 
the  environs  of  the  ppmmunes  of  Oftenbach  and  in  the  can- 
ton of  Petelange.  'J'he  annual  product  of  them  may  be  efti- 
mated at  100,  co  myriagrammes  at  leaft.  The  coal  is  of  a 
very  good  quality.  It  cofts  at  the  mine  9  cents  per  mvria- 
gramme. 

Department  of  the  Tu  0  Neibes, 

This  department  has  no  coal  mines ;  but  it  is  fupplied 

with 
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with  abundance  of  coal  from  the  mines  in  the  departments  of 
Jemappes  and  of  the  North,  by  the  canal  of  JBruflels  and  by 
the  Scheldt. 

Department  of  the  North. 

Very  important  coal  mines  are  worked  at  Anzin  near  Va- 
lenciennes, at  Prefnes,  R^ifnies,  and  Vieux-Conde.  There 
is  a  very  considerable  one  alio  in  the  commune  of  Aniche. 

The  different  mines  worked  in  this  department  furnifh  at 
the  leaft  30,oco,.ooo  of  rayriagrainmes.  They  are  of  various 
qualities.  Some  of  them  are  very  good  for  forging  iron; 
others  are  preferable  for  Moves;  and  lome  of  an  inferior  qua- 
lity are  proper  for  burning  lime.  The  price  at  the  mines 
-  according  to  the  quality.  The  mean  price  of  good 
coal  i?  from  12  to  15  cents  per  mvriagramme.  When  de- 
livered at  the  ports  of  Oftend,  Dunkirk,  and  Calais,  it  colls 
from  25  to  28,  and  at  Havre  from  52  to  55. 

The  means  of  confumption  for  thefe  coals,  and  particu- 
larly for  thole  near  Conde  and  Saint- Amand,  are  very  ex- 
tcrifive  towards  the  north,  on  account  of  the  navigation  of 
the  Scheldt,  and  of  the  numerous  canals  which  communicate 
with  that  river.  So  that  the  products  of  thefe  mines  might 
be  conveyed  at  very  little  expenfe  as  far  as  Ghent,  Bruges, 
Oftend,  Termonde,  and  Antwerp.  They  might  alfo  be  cir- 
culated in  Holland,  and  be  exported  by  the  ports  of  Oftend 
and  Dunkirk,  fo  as  to  become  as  important  an  object  of  ma- 
ritime commerce  as  the  Englifli  coals. 

Department  of  La  Nievre. 

Coal  mines  are  worked  in  the  canton  of  Decife  (32),  and 
are  very  productive.  The  annual  product  is  eftimated  at 
i,oco,:oo  of  mvriagrammes,  but  may  be  much  increafed. 
The  quality  of  thefe  coals  is  in  general  fuch  that  they  muft 
be  fpeedi'v  employed  after  they  are  dug  up,  as  thev  lofe  con- 
siderably by  long  expofure  to  the  air.  The  price  at  the  mine 
is  from  8  to  10  cents  per  myriagramme ;  and  delivered  at 
Paris  from  16'to  13.  They  are  conveyed  on  the  Loire,  the 
canal  of  Briare,  the  Seine,  Sec. 

[To  be  continued.] 
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LXTT.  J\i*mQpr  on  the  Stones  f aid  to  have  fallen  from  the 
Heavens.  Read  in  the  French  National  bfitute  by 
C.  Vauquelin  *. 

V  V  II I  L  E  all  Europe  rcfounded  with  the  report  of  (tones 
fallen  from  the  heavens,  and  while  philoiophcrs,  divided  in 
opinion  on  this  lubjec.t,  were  forming  hypothefes  to  explain 
the  origin  of  them,  each  according  to  his  own  manner,  Mr. 
Edward  Howard,  an  ahle  Englifh  chemift,  was  purfuing  in 
filence  the  only  route  which  could  lead  to  a  folution  of  the 
prohlem.  He  collected  fpecimens  of  floncs  which  had  fallen 
at  different  times,  procured  as  much  information  as  poffible 
refpecting  them,  compared  the  phyfical  or  exterior  charac- 
ters of  thefe  bodies;  and  even  did  more,  in  fubjecting  them 
to  chemical  analvfis  by  means  as  ingenious  as  exact. 

It  remits  from  his  refearches,  that  the  ftones  which  fell  in 
England,  in  Italy,  in  Germany,  in  the  Eaft  Indies,  and  in 
other  places,  have  all  fuch  a  perfect  refemblance  that  it  is 
almoit  impoffible  to  diftinguifh  them  from  each  other;  and 
what  renders  the  fimilitude  more  perfect  and  more  linking 
is,  that  ihev  are  contpot'ed  of  the  lame  principles  and  nearly 
in  the  fame  proportions. 

Before  the  Uft  refults  of  the  labour  of  JMr.  Howard  were 
known  in  France,  1  had  employed  myfelf  on  the  fame  ob- 
ject ;  and  I  have  the  fa  tis  fact  ion  to  find  in  his  memoir,  which 
has  been  fmce  printed,  thai  they  perfectly  agree  with  thofe 
which  I  had  obtained. 

I  mould  have  abftained  from  any  public,  notice  of  an  object: 
which  has  been  treated  of  in  lb  able  a  manner  by  the  Engliih 
chemift,  if  he  himfelf  had  not  induced  me  to  do  fo  during 
his  refidence  at  Paris;  had  not  the  Hones  which  I  analyfefl 
been  from  another  country;  and  had  not  the  interelt  excited 
bv  the  fubject  rendered  this  repetition  excufable. 

It  is  therefore  to  gratify  Mr.  Howard,  to  give,  if  poffible, 
more  weight  to  his  experiments,  and  to  enable  phiJofophers 
to  place  full  confidence  in  them,  rather  than  to  offer  anv 
thing  new,  that  1  publifh  this  memoir.  One  of  the  fiones 
which  I  examined  was  tranfmitted  to  me  by  C.  Saint- 
Amans :  it  fell  at  Creon,  in  the  parifh  of  Juliac,  on  the  24th 
of  July  1790,  about  nine  in  the  evening.  This  ftone  ap- 
peared in  the  air  under  the  form  of  a  fire-ball,  which  was 
vilible  in  almoit  the  whole  of  the  fouth  of  France,     A  very 

*  From  the  "jwnal  <;';*  Mint .',  No.  7G, 
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correct  account  was  given  of  it  at  that  time  in  the  abbe  Ber- 
th. )lon's  Journal  a1' Hi/hire  Xaturcl'e,  together  with  the  pro- 
ces-verbal  of  the  municipality  of  the  place,  which  confirmed 
the  fall  of  this  (tone. 

Another  ftone  was  given  to  me  by  M.  Darcet  junior:  it 
fell  at  Barbotan,  near  Roquefort,  in  the  month  of  July  1789. 
The  brother  of  the  late  Darcet,  cure  in  the  Neighbourhood, 
fent  it  to  him,  with  the  proces-verbal  drawn  up  refpecimg 
this  extraordinary  phenomenon.  C.  Lomct,  who  is  known 
to  feveral  members  of  the  Inttitute,  was  at  Agen  on  the  day 
when  this  kind  of  meteor  appeared  in  the  atmofphere.  The 
following  is  the  account  which  he  cave  me  of  it : 

tf  It  appeared  as  a  very  bright  rire-ball,  the  light  of  which 
was  as  pure  as  that  of  the  fun ;  it  had  the  fize  of  a  common 
air-balloon,  and  was  long  enough  vinble  to  throw  the  inha- 
bitants of  the  country  into  the  greateft  confirmation ;  after 
which  it  burft,  and  disappeared.  A  \\t\v  days  after,  feme  pea- 
i'anls  brought  ftones,  which  they  faid  were  the  relult  of  the 
fall  of  the  meteor  :  but  at  that  period  they  were  laughed  at. 
What  thev  faid  was  contidered  as  fables  ;  and  thofe  to  whom 
the  ftones  were  offered,  would  not  accept  of  them.  The  pea- 
fants  would  have  now  more  reafon  to  laugh  at  philosophers*" 

The  third  kind  of  thefe  ftones  is  that  brought  from  Be- 
nares in  the  Eaft  Indies,  which  fell  on  the  19th  of  Decem- 
ber 179s,  exhibition;  the  very  fame  phenomena  as  were  ob- 
ferved  under  fimilar  circumftances  in  other  countries.  It 
was  given  to  me  by  C.  De  Dree  and  by  C.  Saint-Amam-, 
who  brought  it  from  England. 

All  thefe  ftones  have  a  fimilar  appearance,  and  one  might 
readily  believe  that  they  had  been  detached  from  the  fame 
mafs.  Their  furfice  is  blackifli,  fmooth,  and,  as  it  were, 
varniihed  by  a  commencement  of  fuiion.  The  infide  is  of  a 
whitifh  gray  colour  marked  with  a  greater  or  lefs  number  of 
-  brown  (pots,  or  fpots  of  a  darker  gray  colour  than  the  reft  of 
the  mals.  Thofe,  however,  found  at  Benares,  and  in  York- 
(hire,  are  whiter  in  the  interior  part  than  thofe  found  in 
France.  There  are  obferved  in  them  white  pyrites,  the  frac- 
ture of  which  is  very  much  lamcllated  ;  globules  of  metallic 
and  ductile  iron,  iome  of  which  weigh  46  Engltfh  grains; 
but  this  iron  has  a  whiter  colour,  and  a  greater  degree  of 
hardbefs,  than  common  iron.  The  cauie  of  this  difference 
will  be  feen  hereafter. 

I  wifhed  to  have  been  able  to  fubie6l  to  a  feparate  anavlfis 

each  of  the  conftituent  principles  of  thefe  fiones  fenfible  to 

the  eye  :  but  they  are  fo  intimately  mixed,   that  it  was  im- 

poflible  to  feparate  them  exactly.     By  patience,  however, 
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I  was  able  to  obtain  a  fufficknt  quantity  of  the  globules  of 
iron  and  of  pyrites  to  afcertain  the  nature  of  them. 

A.  A  hundred  parts  of  the  (tones  bif  Benares,  pulverized 
in  a  mortar  of  hard  ftone,  and  lifted  through  a  fine  (ilk  fieve 
to  Separate  the  eoarfeft  particles  of  the  ir  ni  which  cannot  be 
pulverized,  were  treated  with  dilute  nitric  acid.  During 
this  operation  there  was  difengaged  a  large  quantity  of  nitrous 
gas;  the  acid  a  (Turned  a  yellowifh  green  colour;  the  ft  on  y 
powder  became  whitifli,  and,  dividing  itfelf,  increafed  con- 
fid  er  ably  in  volume,  fo  that  it  refembied  gelatinous  filex. 
Sulphureous  particles  were  obferved  floating  at  the  furface  of 
tire  liquor. 

13.  When  the  action  of  the  nitric  acid  ceafed,  water  was 
ad  led  to  the  mixture  ;  the  liquor  being-  filtered,  the  undif- 
folved  matter  was  wafhed,  and  after  deu/ccation  in  the  open 
air  it  weighed  no  more  than  64  parts. 

C.  As  the  matter  treated  in  this  manner  was  (till  (lightly 
coloured,  it  was  boiled  with  muriatic  acid,  which,  as  is  well 
known,  unites  more  eafily  with  oxidated  iron  :  it  afiumed 
alfo  a  greenifh  yellow  colour,  and  the  powder  became  much 
■whiter.  After  this  fecond  operation  the  ftone,  when  vvaflicd 
and  calcined  in  a  platina  crucible,  weighed  only  47  parts. 

D.  The  nitric  and  muriatic  acids  which  had  been  fneeef- 
fivelv  poured  over  the  ftone  as  above  mentioned  were  mixed 
together  and  then  precipitated  by  ammonia,  of  which  an  ex- 
cefs  was  added.  Being  heated  for  fome  time,  the  liquor  was 
filtered,  and  the  precipitate  was  wafhed  and  calcined  :  it  had 
a  brown  colour,  and  weighed  38  parts. 

E.  The  ammoniac al  liquor  had  a  flight  blue  colour  in- 
clining to  violet.  Alkaline  carbonates  produced  in  it  no  pre- 
cipitate;  on  the  other  hand,  cauftic  alkalies  formed  a  white 
precipitate  very  abundant,  but  the  liquor  loft  none  of  its  vio- 
let colour.  This  precipitate,  when  wafhed  and  dried  in  the 
air,  had  a  greeniih  (hade,  and  weighed  18  parts;  calcination 
reduced  it  to  13.  This  matter  readily  combined  with  ful- 
phuric  acid,  and  the  refult  was  a  folution,  which  by  fponta- 
neons  evaporation  produced  prifmatic  cryftals  refembling  in 
tafte  and  favour  thofe  of  the  fulphate  of  magnefia.  It  how- 
ever had  a  (light  greenifh  colour,  and  at  the  end  of  fome  mi- 
nutes produced  in  the  mouth  a  metallic  favour.  To  know 
whether  the  colour  and  favour  of  the  fulphate  of  magnefia 
arofe  from  fome  metallic  fubftauces  it  was  difl'olved  in  water, 
and  hydrofulphuret  of  ammonia  being  poured  over  it,  a  pretty 
voluminous  black  precipitate  was  produced.  After  up  a  filing 
and  defiecation,  however,  it  weighed  only  two  parts.  We 
Call  return  hereafter  to  this  matter. 

F.  The 
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F.  The  ammoniaca!  liquor,  from  which  the  magnefia  had 
been  feparated  bv  means  of  cauftic  potafh,  was  mixed  with  a 
folution  of  fulphurated  hydrogen.  By  this  mixture  there  was 
finned  a  very  voluminous  black  precipitate,  which  when 
wafted  and  dried  weighed  feveti  parts.  This  part  being 
united  with  the  three"  parts  obtained  alio  by  fulphate  of 
magnefia,  and  kept  at  a  red  heat  for  fome  minutes,  exhaled 
the  odour  of  fulphureouyacid,  and  acquired  a  very  dark  green 
colour  inclining  to  brown  :   the  whole  th  ^'isd  fcarcely 

thret 

A  fmall  quantity  of  this  matter  fufed  with  borax  gave  glafs 
of  a  hyacinth  colour ;  put  into  Sulphuric  acid  diluted  with 
water,  it  diffolved  only  in  part,  and  a  fmall  quantity  which, 
had  a  metallic  appearance  refufed  to  combine  with  it;  but 
the  addition  of  a  few  drops  of  nitric  acid,  by  oxidating  it, 
favoured  its  folution  :  bv  fpontaneous  evaporation  it  furnifhed 
elongated  cryftals  of  a  very  beautiful  green  colour. 

Bv  the  ;  'operties  which  this  matter  exhibited  it  is  evident 
that  it  was  nothing  elfe  but  oxide  of  nickel ;  for  it  is  the 
only  one  among  the  metak-  which  poilefTes  the  property  of 
colouring  borax  of  a  hyacinth  red  colour  by  fufion,  of  giving 
to  ammonia  a  purplifh  blue  colour,  of  forming  with  fulpiiuric 
acid  a  prifmatic  fait  of  a  green  colour,  and  of  producing  by 
its  combination  with  acids  and  ammonia  triple  falta  which 
are  not  precipitated  bv  fixed  nikahes. 

An  examination  of  the  principles  fuceefiively  obtained  by 
the  different  means  emploved  for  analyfing  the  {tone  of  Be- 
nares, proves  that  it  is  computed  of  fijex,  magnefia,  and  iron, 
a  part  oi'  which  appears  to  be  oxidated,  nickel  and  fulphur. 
Iron,  nickel,  and  fulphur,  according  to  every  appearance, 
form  a  particular  triple  combination,  which  feems  only  to  be 
interpofed  between  the  earthy  parts.  I  am,  however,  in- 
clined to  believe,  that  one  part  at  leaft  of  thefe  fubftances  is 
reallv  in  combination  with  the  earths;  for  at  the  moment 
when  the  itone  is  attacked  by  the  acids,  the  iiiex  fhows  itfelf 
in  a  ftate  of  verv  great  divilion,  and  like  a  kind  of  jelly. 
The  proportions  in  which  thefe  matters  are  found  in  tiie 
ftone  of  Benares  are  nearly  as  follows : 

Silex  48 

Oxidated  iron  -  -  $8 

,     Magnefia  -  13 

Nickel  -  -  -  2 

Sulphur  an  indeterminate  quantity 
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If  we  might  fuppofe  that  the  iron  contained  in  this  flonf 
exifls  in  the  perfect  metallic  (late,  we  might  cafilv  find,  hv 
the  increafe  of  weight  which  it  acquires  m  confequence  of 
oxygenation,  the  proportion  of  fulphur;  but  as  it  is  certain 
that  this  metal  is  oxidated  in  it  in  an  unknown  quantity,  that 
of  the  fulphur  cannot  be  determined. 

A  hundred  parts  of  this  done,  freed  as  far  as  could  pofiiblv 
be  done  from  ferruginous  matters,  were  treated  with  muri- 
atic acid  diluted  with  a  little  water.  The  mixture  produced 
immediately,  with  a  ftrong  efiervefcence,  a  gas  which  \\m\ 
the  odour  of  fulphurated  hydrogen  gas.  The  matter  aflumed 
the  form  of  a  gelatinous  mafs,  which  feems  to  prove,  as  al- 
ready laid,  that  the  lilex  cxi  its  in  this  Hone  in  a  itate  of  com- 
bination either  with  iron  or  with  other  fubftanccs. 

When  the  erfervefcence  had  fubfided,  and  the  mixture  had 
boiled  for  fome  time,  it  was  diluted  with  water  and  filtered.. 
The  liquor  had  a  green  colour  analogous  to  that  of  muriate 
of  iron,  but  a  little  darker.  The  refiduum  when  warned  was 
white,  and  weighed  49  parts. 

The  muriatic  folution  and  warnings  beins;  united  together 
were  precipitated  by  ammonia  added  in  excefs,  and  were 
ftirred  for  fome  time  with  the  precipitate. 

It  has  been  remarked,  that  oxidated  iron,  precipitated  in 
this  manner  by  ammonia,  has  a  more  intenfe  colour  than 
that  of  iron  obtained  under  the  fame  circumitances.  This 
iron,  w allied  and  dried,  weighed  42  parts. 

The  liquor  containing  the  fuperabundant  ammonia  in  the 
precipitation  of  the  iron  had  acquired  a  violet  colour^  which 
neither  the  heat  nor  the  contact  of  the  air  made  it  lofe.  Al- 
kaline carbonates  produced  in  it  no  alteration  ;  on  the  other 
hand,  fixed  cauftic  akalies  formed  in  it  a  white  precipitate 
prettv  abundant,  which  when  walhed  and  calcined  weighed 
twelve  parts.  This  matter  combined  with  fulphuric  acid 
gave  fulphate  of  magnefia,  coloured  green  by  a  finall  quan- 
tity of  nickel  which  the  magnefia  had  carried  down  with  it. 

The  liquor  from  which  this  earth  had  been  feparatcd  by 
potafh  had  loft  a  part  of  its  violet  colour;  it,  however,  Mill 
formed  a  black  precipitate  with  fulphurated  hydrogen.  From 
what  I  had  before  obferved,  I  entertained  no  doubt  that  the 
iubftance  which  coloured  the  magnefia  green,  and  was  pre- 
cipitated black  hv  hodro-fulphuret  of  ammonia,  was  nickel. 
I  therefore  feparatcd,  by  means  of  this  reagent,  the  portion 
which  remained  in  folution  and  that  which  was  mixed  with 
the  fulphate  of  magnefia  :  I  united  them,  and  having  cal- 
cined them  to  feparate  the  fulphur,  I  obtained  a  green  oxide, 
which  weighed  three  parts  and  a  half. 

The 
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The  method  employed  to  feparate  the  iron  and  the  ma^- 
nefia  is  founded  on  this  ci  ream  fiance,  that  a  folution  of  that 
earth  containing  an  excefs  of  acid  is  not  precipitated  by  am- 
monia, becaufe  there  is  formed  a  triple  fait,  which  cannot  be 
decompofed  by  a  fuperabundance  of  that  alkali ;  but  the  acid 
muft  be  in  fuch  quantity  that  the  fait  refulting  from  its  com- 
bination with  the  ammonia  may  be  able  to  faturate  the  fait 
of  magnefia  exilting  in  the  liquor.  Care  was  taken  to  obferve 
this. 

Alkaline  carbonates  produce  no  precipitation  of  the  fub- 
ftances  which  enter  into  combination  with  the  triple  fait  here 
mentioned,  though  it  muft,  however,  be  decompofed;  but 
there  is  formed  another  kind,  compofed  of  magnefia,  car- 
bonic acid,  and  ammonia,  which  remains  in  folution.  But 
one  thing  I  did  not  forefee  was  the  fimultaneous  precipita- 
tion of  a  portion  of  nickel  and  magnefia  by  the  cauftic  pot- 
afh  ;  for,  as  Mr.  Howard  remarked,  this  metal  is  found  there 
in  complex  combination,  the  oxide  of  which  ought  to  be 
dilTolved  by  the  ammonia  in  proportion  as  it  becomes  free: 
the  precipitation  of  this  metal  muft  be  produced  by  its  affi- 
nity  for  magnefia,  at  leaft  this  is  what  appears  moft  probable. 

After  thefe  two  analvfes  of  the  ftone  of  Benares,  and  the 
conformity  of  the  remits  which  they  furnilhed,  though  ef- 
fecteJ  by  methods  fomewhat  different,  there  can  be  no  doubt 
that  it  is  really  compofed  of  iron,  fi lex,  magnefia,  nickel,  and 
fulphur,  as  Mr.  Howard  announced. 

Having  therefore  confirmed  by  thefe  two  means,  and  by 
others,  which  it  is  needlefs  to  mention,  the  refults  given  by 
the  Englifh  chemift  in  regard  to  the  cumpofition  of  the  ftone 
of  Benares,  I  fubjecled  to  limilar  experiment-  two  other  kinds 
of  ftone  which  fell  in  France,  in  order  to  afcertain  whether 
they  would  furnifh  the  fame  principles  of  analyfis  as  their 
external  characters  feemed  to  announce. 

To  avoid  a  repetition  of  the  details  already  given  of  the 
analytical  methods  employed,  I  fhall  only  obferve,  that  the 
Hones  which  fell  at  Barbotan  and  Juliac,  treated  with  ful- 
phuric,  nitric,  muriatic,  &c.  acids,  exhibited  in  the  ferics'of 
operations  to  which  they  were  fubjected,  and  by  the  nature 
of  the  elements  which  they  furnifhed,  the  moft  perfect  fimi- 
laritv  to  the  preceding.  It  may  therefore  be  confidered  as 
fully  proved,  that  the  ftones  laid  to  have  fallen  from  the 
clouds  in  different  countries  are  compofed  of  principles  per- 
f'e&lv  limilar,  and  confequently  that  we  muft  have  recourfe 
to  a  common  caofe  to  explain  their  formation,  and  to  fup- 
pofe  alfo  a  common  fource  from  which  nature  derived  the 
elements  of  them.     I  mult,  however,  acknowledge,  that  the 

fpecimens 
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fpecimens  of  the  ftones  which  have  fallen  in  France  arc  a 
little  more  charged  with  iron  than  thole  of  other  countries  ; 
but  as  this  metal  exifts  in  them,  for  the  molt  part,  in  diftinct 
globules  which  cannot  be  pulverized,  they  could  have  no  in- 
Hucnce  on  the  rcfults  of  the  analyiis,  as  the  earthy  part  was 
lifted  through  a  line  §pv9. 

All  the  (tones  which  have  fallen  to  the  earth,  and  particu- 
larly in  France,  contain,  as  J  have  already  mentioned  feveral 
times,  globules  of  iron  jn  a  metallic  ftate  more  or  lets  di- 
ttinct,  feme  of  which  wetgh  from  lortv  to  lixtv  Eiujlifh  grains. 
It  appeared  to  me  of  importance  to  fubject  this  iron  to  foire 
analytical  trial*  in  order  to  afcertain  the  nature  of  their  con- 
flituent  ptitt<  iples  ;  but  before  I  give  the  remits  it  mav  be  of 
utility  that  I  ihonld  lirft  give  an  account  of  their  phyflcaj 
characters.  Thef'e  globules  are  much  whiter  than  common 
iron;  their  colour approaches  that  of  tin ;  their  hardnefs  is 
alfo  greater,  and  consequently  they  are  more  difficult  to  be 
forged. 

This  metal  diffolves  eafily,  and  with  efifervefcence,  in  all 
thofe  acids  which  diflhlve  common  iron;  butinftead  of  giving 
pure  hydrogen  gas,  it  furnillies  hydrogen  gas  very  fennbly  iul- 
phurated.  A  part  only  of  this  hydrogen  ga-,  indeed,  is 
combined  with  the  i'ulphur ;  for,  having  made  it  to  pais, 
through  water  and  eaultic  alkalies,  the  greater  part  of  this 
fluid  was  not  dillblved  ;  and  after  having  made  the  different 
liquids  here  mentioned  to  pals  in  the  fame  manner,  no  fen- 
iible  figBSj  of  fulphur  were  given  by  reagents  ;  but  the  water 
and  the  alkalies  were  manifeftly  hydro-fulphurated,  fince  they 
then  precipitated  black  the  greater  part  of  metallic  folution?, 
and  particularly  lead.  This  fulphurated  hydrogen  gas  exhi- 
bited to  me  a  phenomenon  which,  as  far  as  I  know,  has 
never  been  before  obferved  in  its  combination  with  water — 
I  mean  a  very  fpeedy  deebmpofitron  which  it  experienced  in 
a  flaflc  perfectly  clofed  in  which  it  had  been  preferved  for 
fome  days.  At  the  end  of  that  time  there  were  at  the  bot- 
tom of  the  water  a  great  many  fmall  white  laminae,  and  the 
water  had  no  odour:  it  no  longer  precipitated  folutions  of 
lead.  This  gas  then  had  experienced  complete  decompofi- 
tion. 

The  fohuion  of  this  iron  in  muriatic  acid  was  precipitated 
|>y  ammonia,  of  which  a  fuperabundance  was  added.  The 
liquor  when  filtered  had  a  colour  inclining  to  purple ;  the 
.oxide  of  iron,  when  warned  and  calcined,  was  oi  a  brown 
colour,  and  had  fenfiblv  increafed  in  weight.  The  ammo- 
niacal  liquor  when  fubp-ctcd  to  evaporation  depouted  (light 
traces  of  iron,  but  as  long  as  there  was  ammonia  in  eicefs 

it 
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it  retained  its  blue  colour,  which,  as  foon  as  this  free  alkali 
was  evaporated,  was  changed  to  a  meadow  green,  The  li- 
quor constantly  preferved  this  colour,  which  ftill  acquired 
greater  intenfity  until  complete  evaporation,  and  without 
forming  any  depoSit,  which  proves  that  nickel  existed  in  the 
combination  in  the  date  of  a  triple  fait. 

Fixed  cauftic  alkalies  occafion  no  precipitation  in  this  li- 
quor; but  they  make  it  refume  its  blue  colour  by  decom- 
posing the  muriate  of  ammonia  and  laying  bare  its  bafe, 
which  then  rediflblves  the  nickel. 

The  hydro-fulphurets  formed  in  it  an  abundant  black  de- 
posit; and  this  was  the  method  employed  for  obtaining  the 
nickel  feparate.  The  hydro-fulphuret  of  this  metal,  calcined 
in  a  platina  crucible,  left  a  powder  of  a  dark  meadow-green 
colour,  which  had  all  the  properties  of  oxide  of  nickel. 

The  iron  contained  in  the  ftones  which  have  fallen  from 
the  heavens  is  therefore  combined  with  fulphur  and  nickel ; 
whence  it  appears  very  probable  that  thefe  two  fubftances, 
which  always  prefent  themfelves  in  a  quantity  more  or  lefs 
confiderable  in  the  analyfis  of  the  whole  ftones,  arife  from  a 
Similar  combination,  which  it  is  impoflible,  whatever  care 
may  be  taken,  to  feparate  exactly  from  the  earthy  parts. 

The  prefence  of  nickel  and  of  fulphur  in  this  iron  explains 
why  it  is  whiter,  harder,  and  lefs  ductile  than  common  iron. 

Though  I  did  not  afjertain  very  exactly  the  quantities  of 
thefe  fubftances  in  the  iron,  I  think  I  may  afferf  that  they  do 
hot  amount  to  more  than  five  or  fix  per  cent.  In  regard  to  the 
pyrites  difTeminated  here  and  there  throughout  thefe  (tones, 
it  is  formed,  as  Mr.  Howard  fays,  of  iron,  fulphur,  and 
a  fmall  quantity  of  nickel ;  but  I  was  not  able  to  afcertain  in 
what  proportions  thefe  three  fubftances  are  united,  becaufe  I 
had  not  a  fufficient  quantity  to  fubjccl  them  to  an  exa6t  ana- 
lyfis. 

It  appears  to  refult  from  all  the  information  obtained,  and 
from  testimonies  worthy  of  credit,  ift,  That  mafles,  iome- 
tim°s  bf  considerable  fize,  have  fallen  to  the  Surface  of  the 
earth  :  2d,  That  thefe  maflTes  penetrated  with  Sire  move  in  the 
atmofphere  like  inflamed  balls,  which  throw  light  and  heat, 
and  to  a  great  distance:  3d,  That  they  feem  to  have  received 
a  motion  parallel  to  the  horizon,  though  they  really  defcribe 
a  curve :  4th,  That  they  fall  in  a  Itate  of  foftnefs  or  fufi&i 
like  pafte,  as  is  attefted  by  their  varnifhed  Surface,  and  the 
impreffions  formed  on  them  by  the  bodies  which  they  meet 
with  :  5th,  That  fome  of  them  have  fallen  in  England,  Ger- 
many, Italy,  France,  and  the  Eaft  Indies:    6th,  That  alt 
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thcfe  (tones  have  a  refemhlance  to  each  other  by  their  phy- 
fical  cnara$eVs  and  their  chemical  composition. 

What  are  the  caufes  which  can  produce  (lories  of  this  kind, 
and  communicate  lo  theni  fo  rapid  and  fo  Angular  a  motion  ? 
How  comes  it  they  arc  always  penetrated  with  tire?  Thcfe 
are  qucftions  for  which  at  prefent  it  would  be  difficult  to  af- 
fign  plaufiblc  reafons. 

^But  whatever  thcfe  caufes  may  be,  if  multiple  they  mud 
be  of  the  fame  nature,  fince  all  the  (tones  which  have  fallen 
in  countries  fo  different  have  in  every  refpect  a  refemhlance 
to  each  other. 

Do  they  owe  their  origin  to  volcanoes  ?  But  where  are 
thefe  volcanoes?  We  are  not  yet  acquainted  with  them; 
and  (tones  (imilar  to  thofe  in  queftion  have  never  been  found 
among  the  productions  of  any  of  the  known  volcanoes.  Is 
the  atmofpherc  the  medium  in  which  they  are  formed  ?  But 
how  can  we  conceive  that  fuhftances  fo  heavy  as  earths  and 
metals  could  exift  in  nifficient  quantity,  and  remain  long 
enough  fufpended  in  a  fluid  fo  light  as  air?  Ifwefuppofe 
that  thefe  bodies  cxifted  in  the  atmofphere,  whence  did  they 
originally  come,  and  what  means  were  fo  powerful  as  to 
unite  them,  and  to  form  of  them  mafles  fo  heavy  and  fo  vo- 
luminous? 

The  opinion  which  makes  them  come  from  the  moon, 
however  extraordinary  it  may  appear,  is,  perhaps,  the  lead 
improbable;  and  if  it  be  true,  that  no  direct  proofs  can  be 
given  of  this  opinion,  it  is  equally  certain  that  no  well- 
founded  reafoning  can  be  oppofed  to  it. 

The  mo(t  prudent  courfe  to  be  purfued  in  this  (tate  of 
things  is  freely  to  acknowledge,  that  we  are  entirely  unac- 
quainted with  the  origin  of  thefe  (tones,  and  of  the  caufes 
which  produced  them. 


LXIII.    Conjctlures   on   the   Stones  which  have  fallen  from 
the  Atmofphere.     By  Ku  s e £i  u  s  Sa  lv  eute  *. 

J  HE  antients  never  entertained  any  doubt  in  regard  to 
what  they  observed.  As  the  natural  fciences  among  them 
were  only  collections  of  facts,  no  theory  compelled  them  to 
contradict  their  obfervatians.  We  accufe  them  of  often 
having  feeu  without  examining  :  but  though  we  examine 
better  ourfelves,  we  are  often  obliged  to  abjure  our  l'cepti- 
cii'm,  and  at  length  to  fee  what  the  antients  (aw  before  us. 

•  From  the  Anitahs  dc  Cbimit ,  No.  1 1  j; 
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Among-  the  phenomena  to  which  this  reflexion  may  be 
applied,  there  is  none  more  remarkable  than  the  fall  of  (tones, 
produced,  according  to  the  antients,  by  thunder.  Thi-  is 
what  they  cal'ed  thunder-bolts,  an  expreffion  long  ago  ba- 
nifhed  to  the  domains  of  poetrv,  and  which  "it  would  appear 
ought  to  acquire  .-.  place  in  the  language  of  philofophy. 

The  antient  hiitorians  all  make  frequent  mention  of  the 
production  of  thefe  ftones.  No  doubt  was  entertained  re- 
specting them  in  the  middle  ages;  but  the  difficulty  of  ac- 
counting for  them  induced  us  not  only  to  fufpend  our  belief 
until  called  forth  bv  more  regular  obfervatiou,  which  was 
verv  prudent,  but  alio,  which  was  lefs  reafonable,  to  carry 
with  us  in  this  refearch  a  predetermination  to  fee  nothing,  or 
to  denv  what  we  had  feen. 

Notwithstanding  this  difpofition,  inftances  have  been  fo 
multiplied  before  our  eyes,  and  in  fo  uniform  a  manner,  that 
it  becomes  difficult  not  to  admit  the  general  fact,  whatever 
opinion  mav  be  adopted  in  regard  to  the  caufe.  Stones  ab- 
folutely  foreign  to  the  foil  where  thev  were  found,  and  all 
having  the  greateft  refemblance  to  each  other,  have  been 
collected,  in  Portugal  in  1796,  in  Allace  in  ,   in  York- 

ihire  in  1796.  at  Sienna  in  1794,  at  Eenares  in  1798,  in 
Bohemia  in  175^,  ne^r  Paris  in  1768.  Several  have  been 
found  ftiii  warm  ;  and  uniform  tradition  dates,  that  they 
were  fcen  to  fall  from  the  atmofphere  in  the  time  of  light- 
ning, and  particularly  during  the  burfting  of  luminous  me- 
teors, the  production  of  which  often  accompanies  ftorms. 
The  papers  of  Mr.  Howard  and  of  Count  Bournon  contain 
verv  fatisfactorv  details  in  regard  to  every  thing  obferved  in 
regard  to  tie  nature  and  fall  of  thefe  ftones. 

The  Journal  de  ■Pbyfique,  Brumaire,  an  xi,  contains  a 
memoir  of  C.  Patrin,  who,  denying  the  ceieftial  origin  of 
thefe  ftones,  fuppofes  that  thev  have  only  been  uncovered 
and  forced  from  the  eanh  by  the  contact  of  thunder.  But 
before  this  hypothecs  can  be  eftabiilhed,  would  11  not  be  ne- 
ceffarv  that  in  the  places  where  thefe  tiones  have  been  found, 
and  in  others,  fimilar  ones  thould  have  been  previoufly  dif- 
covered  at  the  depth  of  a  foot*  or  of  fome  inches  below  the 
furfice?  For  why  fhoaid  they  (how  themfelves  at  the  furface 
of  the  earth  only  after  thunder  ?  Why  fhouid  they  conftantly 
efeape  the  plough  and  the  fpade  of  the  fanner,  the  pick- axe 
of  the  ditcher,  and  the  rtfearch.es  of  the  mineralogid  ? 

To  admit  that  thefe  ftones  have  been  thrown  up  into  the 
atmofphere  by  volcanoes,  fcems  to  be  attended  with  the  fame 
difficulty;  for  all  thofe  analvfed  by  Vauquelin  contain  a  large 
proportion  of  iron  and  nickel,  in  the  native  Uate^  mixed  with 
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magnefia.  But  nothing  is  more  rare  in  the  volcanic  pro- 
ductions, Wifji  which  we  are  acquainted,  than  magnefia,  if  we 
except  iron  allayed  with  the  nickel  in  the  native  date.  Be- 
ll Jes  thefe  ftones  have  been  collected  at  fuch  a  din. nice  from 
all  volcanoes,  that  the  power  which  could  fo  long  fupport 
and  convey  through  the  air  fuch  enormous  mattes,  would 
be  ftill  more  inexplicable  than  their  fpontancous  produc- 
tion. 

Chemifis  have  proved,  iff,  That  thefe  {tones,  collected  in 
places  and  at  times  dlftant  from  each  other,  have  a  refem- 
blance  in  regard  to  the  fubftances  of  which  they  are  com- 
poled,  and  differ  only  by  the  proportions  ef  their  elements: 
2i\,  That  they  differ  from  all  the  other  mineralogical  com- 
pounds found  at  the  furface  of  the  globe.  It  is  natural, 
therefore,  to  affign  to  them  all  an  origin  of  the  fame  kind, 
and  very  different  from  that  by  which  the  minerals  hitherto 
obferved  have  been  produced. 

Struck  with  thefe  lingular  characters,  C.  Delaplaee  and 
Biot  mentioned,  during  the  difcuffion  which  took  place  in 
the  National  Inftitute  in  confequence  of  Vauquelin's  analy- 
tic, a  very  bold  opinion,  but  which  is  rendered  probable  by 
the  celebrity  and  character  of  its  authors.  According  to 
them,  thefe  (tones  may  be  the  product  of  a  volcanic  eruption 
in  the  moon.  Comparing  the  mafs  and  denfity  of  the  moon 
with  that  of  the  earth,  and  calculating  the  diftance  between 
our  planet  and  its  fatellite,  thev  have  eftabhfhed  that  a  vol- 
canic eruption  might  project  a  body  to  fuch  a  diftance  from 
the  moon  as  to  be  within  the  fphere  of  the  earth's  attraction. 
it  is  befides  proved,  by  agronomical  obfervation,  that  the  at- 
mofphere  of  the  moon  is  exceedingly  rare,  and  consequently 
could  oppofe  very  little  refiftancc  to  the  elevation  of  ftones 
projected  from  the  moon.  To  this  may  be  added,  that  as 
the  moon  has  fcarcely  any  atmofphcrc,  this  circumttanca 
may  ferve  to  explain  why  the  metals  contained  in  thefe 
(tones  are  not  in  the  ft  ate  of  oxide. 

But  the  fame  obfervation  which  has  difcovered  volcanoes 
in  the  moon,  (hews  them  in  a  ffjite  of  luminous  ignition,  and 
rto  luminous  ignition  has  never  been  known  to  take 
place  without  oxygen.  All  the  gales  abforb  caloric,  and 
on  beqonjing  concrete,  mfref  it  to  efcape.  Oxygen  alone 
poffefTee  the  propeuv  of  abforbing  light,  and  of  emitting  it 
when  it  combines  with  bodjes  during  combuflinn.  It  thence 
follows,  ift,  That  metallic  fubfianccs  projected  from  the 
moon  ought  to  be  oxidated,  ai  leaft  in  great  part :  c.d,  That 
the  obfcni: tions  which  prove  the  great  tenuity  or  little  ex- 
tent of  the  atmoipuere  of  the  moon,  ought  to  induce  us  to 
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believe  that  the  volcanoes  which  burn  at  its  furface  are  in  a 
ftate  of  tranquil  inflammation,  maintained  by  a  very  thin 
ftratum  of  atmofpheric  air,  very  different  from  that  of  our 
volcanoes  in  a  ftate  of  eruption  ;  and,  con(equently,  that  they 
cannot  be  endowed  with  a  very  ftrong  projectile  force  :  for 
on  the  earth  this  for-.e  is  produced  by  the.  expanfibility  cf 
gas  comprelfed  by  the  weight  of  the  atmofphere.     But  gafes 
difengaged  from  the  lunar  volcanoes  ought  to  expand  with- 
out any  obftacle,  and  without  any  explofion  where  there  is 
fcarcely   anv  atmofphere.     Befides,    the   exiftence  of  thefe 
<y*iz<,  is  doubtful,  fince  their  production  would  foon  have 
formed  around  the  moon  an  atmofphere  of  greater  denfity 
and  extent,  which  is  contrary  to  obfervation.   This  explana- 
tion therefore  mini  be  abandoned,  or  we  fhould  be  forced  to 
admit  a  feries  of  phaenomena,  not  only  foreign  but  contrary 
to  what  we  daily  obferve  :  a  folution  more  iimple,  and  de- 
duced from  facts,  which  daily  take  place  before  our  eyes, 
will  perhaps  appear  more  proper  for  folving  the  problem. 
It  is  well  known  that  there  are  no  metals  which  may  not 
be  volatilized  by  heat:  it  is  known  alfo  that  hydrogen  gas 
exercifes  its  diffolving  power  on  charcoal,  iron,  and  the  mod 
fixed  fubftances.     If  we  fuppofe  that,  during   the    burning 
procefs  of  volcanoes,   or  the  lefs  perceptible  but  more  affi- 
duous  procefs  of  the  decomposition  of  organic  bodies,  iron 
and    nickel   are  fublimated   by  heat  and  elevated  with  the 
hydrogen    gas  which  diffolves  them,  this  gafeous  folution 
will  foon  reach  the  upper  regions  of  the  atmofphere.    There, 
as  I  have  fhown,  with  fome  degree  of  probability,  in  my 
Conjeclures   on  the  Dimimitiou    of  the    Waters,  0c.   exifts, 
and  is  continually  renewed,  a  ftratum  of  hvdrogen  produced 
by  the  continual  decompofition  of  the  water,  and  which 
caufes  the  greater  part  of  the  phaenomena  that  accompany 
thunder  and  the  aurora  borealis.     During  ftorms,  that  is  to 
fay,  when  the  equilibrium  is  reftored  with  an  explofion  be- 
tween the  electricity  of  the  earth  and  that  of  the  atmofphere, 
what  muft  take  place?    The  hydrogen  inflames  and  exhibits 
fome  of  thole  luminous  meteors,  the  exiftence  of  which,  ac- 
cording to  conftant  tradition,  ought,  as  appears,  to  precede 
the  formation  of  ftones.     The  gas  in  burning  abandons  the 
metal  it  has  diifolved,  and  reduces  that  which  was  in  the 
ftate  of  oxide.     The  ftrong  heat  produced  at  this  moment 
fuzes  the  metal,  and  molecular   attraction   collects   it  into 
niafies  of  greater  or  lefs  fize,  which,  when  they  fall  to  the 
earth,  retain  for  fome  time  a  portion  of  the  caloric  developed 
during  their  formation.     The  furface  only,  which,  by  tra- 
versing the  atmofphere  in  a  ftate  of  ignition,  may  have  ab- 
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forbed  oxv^n,  is  (lightly  oxidated  :  the  inu  rior  part  is  metal 
in  a  native  ltate. 

C.  Pat  in  obferves,  in  fupport  of  his  hvpothefis,  that  the 
difcharge  of  an  electric  batterv.  on  a  fragment  of  the  (tones 
found  at  Benares,  produced  on  it  a  black  trace  nmilar  to  the 
black  vitriried  crult  with  which  they  were  covered.  This 
fact  indicates  what  take?  place,  in  the  atmofphere,  where 
thefe  ttoncs  are  furmed  amidft  a  very  powerful  clech-u  itv, 
which  produces  the  vitrification  and  oxidation  of  their 
furfaee. 

The  fame  author  favs,  with  Mr.  Howard,  that,  fmce  no 
doubt  is  now  entertained  of  thunder  and  the  ele6tric  fluid 
beino;  the  fame  thing,  the  idea  of  a  ibundcr  jlone  is  become 
ridiculous.  Nothing  could  be  more  true,  if  thunder  were 
never  anv  thine  more  than  an  electric  explofion  :  but  the 
French  chemiits,  and  particularly  Fourcrov,  have  eltablifhed 
that  hydrogen  acts  a  conuderable  part  in  the  phcenomena 
bv  w  hich  thunder  is  accompanied.  I  am  even  of  opinion 
that  its  cxilience  ought  to  be  i  ft  .ployed  in  explaining 

the   varieties  v.  I.;ch   continually  render  the  general  pheno- 
menon complex. 

The  molt  remarkable  and  moft  common  are  perhaps  thofe 
luminous  meteors,    the  afpect  of  which   is  always  brilliant 
and  often  alarminjr,  and  which  uniform  tradition,  at  periods 
and    in  places  verv  difhint   fr<  m   each  other,  affign  as  the 
eaufe  of   the  ftones   which   have  fallen  bom    the   heavens: 
whether   they  feem  to   be  confounded  with   the   f'tars,  and 
exhibit    to  the  vulgar    eve    liars    thrown   from    their    tibial 
courfe,  or  whether  they  accompany  thunder,  and  incrcale  or 
modify  the  action  of  its  devouring  rlamt.-.  or  whether,  under 
the  form  of   fire  balls,   they  rapidly  traverfe  the  atmofphere, 
and  approach   near  enough   to  us  to  make  us  experience  a 
heat  proportioned  to   the   vivacity  of  their  light,    they  niuft 
be  confidered  as  the  cffec\  of  the  inflammation  of  hvdrogt  n 
gas,  either  pure cr charged  with  iubttauces  in  folution,  which 
modify  their  appearance  and  pioJucts.     On  thefe  principles 
we    may    point   out  the  fuppofed    canfes    of  the  difference 
which  exifts  belween   tlones   that   ha\«e  fallen  from  the  at- 
mofphere at  different  periods.     A  verv  violent  (hock  of  elec- 
tricity, or  great  heat,  have  produced   thofe  which  are  molt 
vitrified  :   thofe  lefs  fo  have  been  formed   bv  a  weaker  degree 
of  electricity,    and  perhaps  by   fpontaneous    inflammation. 
Thofe  which  contain  the  largeft  quantity  of  metal   in  the 
native  ttate,  are  the  product  of  a  greater  proportion  of  hy- 
drogen gas.      It  may  be  readily  conceived;   that   when  the 
hydrogen  gas  has  been  previoutly  combmed  with  a  great 
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n,   the  inflammation  muft  be  inftantaneous, 

aiid    the  products  very  much  oxidated,  whiie  the  ftrata  of 

.nod  pure,  burning  only  at  the  furface,  form 

jteors,  the  continued  inflammation  of  which  gives 

rife  to  v  ;y  different  compounds. 

It  wni  perhaps  be  allied,  how  the  other  fubftances,  fuch 
as  iilex  and  magnelia,  are  found  in  thefe  ftones  combined 
with  the  metais  ?  I  might,  in  anfwer.  mention  the  height 
jich  earths  reduced  to  an  impalpable  powder  are  vo- 
latilized by  volcanoes,  lb  as  to  be  carried  away  by  the  wind.-:. 
i  might  obferve,  alio,  that  niagneGa,  foluble  in  the  hydro- 
fulphurets,  is  foluble  alio,  in  all  probabiiitv,  in  fulphurated, 
hydrogen.  But,  as  J  have  nothing  as  yet  except  conjectures 
to  offer  on  this  fubject,  I  mud  here  flop.  I,  however,  flatter 
nivfelf  that  I  have  done  fame  fervice,  by  {hewing  that  a  phee- 
nonienon,  obfervations  of  which  had  been  rejected  becaufe 
thought  impofiible,  has  received,  at  lead  in  part,  a  plauiible 
and  natural  explanation  perfectly  rational ;  and  that,  when 
placed  beyond  a  doubt,  it  will  be  arranged  among  thofe 
feries  of  facts  of  which  fcience  is  compofed. 

That  I  might  not  render  the  hvpothefis  complex,  I  have, 
faid  nothing  of  the  different  gafes,  fuch  as  fulphurated  hv- 
drogen,  carbonated  hydrogen,  and  carbonous  oxide,  which 
muft  be  continually  conveyed  into  the  regions  of  the  atmo- 
fphere  by  the  decompoiition  of  bodies.  The'  exiflence  of 
the  fir  ft  of  thefe  gafes  explains,  however,  the  pyritous  ftate. 
of  the  iron,  and  the  prefence  of  fu!phur  in  fome  one  of  its 
parts. 


LXTV.  Olfcrvathns  on  the  Decompofition  of  the  Acetlte  of 
Lead,  by  Zinc  in  the  metallic  State.  Read  in  the  So- 
ciety of  Pharmacy  by  L.  Anthony  Planche*. 

IN  consulting  the  different  authors  who  have  treated  on 
the  hiftory  of  metals,  and  their  chemical  action  on  different, 
bodies,  we  cannot  help  contidering  zinc  as  exceedingly  va- 
luable, both  on  account  of  its  utility  in  the  arts,  and  the  ef- 
lennal  fervices  which  it  daily  renders  to  chemiftry. 

C.  Fourcrov,  who  in  his  Syjlevie  des  Qmnoijfances  Chi- 
mi'jues*  has  collected  the  moft  numerous  and  belt  attefted 
fads  of  this  fcience,  has  defcribed  all  its  properties  with  that 
ck-amefs  and  method  which  are  peculiar  to  him. 

:-'   Fiom  the  jour ■:..!  de  Chitmey  No.  133. 
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It  is  therefore  not  fo  much  a  new  fact  that  I  here  prefent 
as  a  development  of  one  already  known,  which,  as  it  forms 
part  of  a  general  theory,  deferves  to  be  particularly  noticed 
a6  one  of  the  curious  phenomena  in  chemiftry.  But  to  pro- 
ceed in  order,  I  think  it  ncceflary  to  refer  to  the  work  of  that 
celebrated  chemift  already  mentioned,  where  it  is  faid,  in  the 
fixth  fection  on  metals,  under  the  head  Zinc,  that 

"  Zinc,  by  its  ftrong  attraction  for  oxvgen,  decompofes 
the  greater  number  of  falls  and  of  metallic  iolutions;  and  that 
it  precipitates  from  them  the  metals  under  the  metallic  form 
by  completely  unburning  them,  or  under  that  of  oxides  lefs 
oxidated  than  they  were  before." 

This  definition  is  no  doubt juft,  and  feems  to  be  perfectly 
complete.  It  is  fufceptible,  however,  of  the  greateft  deve- 
lopment ;  and  particularly  in  regard  to  the  different  pheno- 
mena exhibited  by  zinc  in  contact  with  acctite  of  lead.  It 
is  the  union  of  thefe  phaenomena  which  forms  the  principal 
fubject  of  the  prefent  obfervation,  or  rather  the  refult  of  the 
ingenious  experiment  of  Dr.  Black,  which  was  communi- 
cated to  me  a  few  years  ago,  and  to  which  I  have  made  fome 
additions. 

Dr.  Black  put  into  a  glafs  jar,  containing  about  four  and  a 
half  pints,  twelve  or  fifteen  decagrammes  of  cryftallized  acc- 
tite of  lead.  The  jar  was  filled  with  water,  and  the  mixture 
being  ftirred,  it  was  left  at  reft  for  fifteen  or  twenty  minutes, 
or  until  the  greater  part  of  the  fuperabundant  fait,  after  the 
Saturation  of  the  liquor,  was  fpontaneoufly  precipitated.  A 
piece  of  zinc  of  an  indeterminate  weight  was  then  fufpended 
m  the  (lightly  turbid  liquor  by  means  of  a  hemp  or  filk 
thread  fixed  to  the  cover  of  the  jar,  and  the  veflel  was  depo- 
iited  in  a  place  where  it  was  not  expofed  to  be  fhaken.  At 
the  end  of  from  twenty. to  twentv-five  days  decompofition 
was  completely  effected  ;  the  zinc,  fufpended  in  the  middle  of 
the  liquor,  become  diaphonous,  was  covered  by  a  kind  of  very 
brilliant  metallic  vegetation,  which  was  often  continued  to 
the  bottom  of  the  veflel,  and  which  Dr.  Black  called  the 
tree  of  Saturn. 

Having  had  occafion  to  repeat  this  experiment  a  great 
number  of  times,  it  conducted  me  to  feveral  obfervations,  in 
confequence  of  which  I  refolved  to  make  fome  changes  in  it, 
which,  as  they  do  not  alter  in  any  manner  the  chemical  na- 
ture of  the  operation,  contribute  in  a  lingular  manner  to  the 
beauty  of  the  refult.  Thefe  changes  chiefly  relate  to  the 
hemp  and  filk  threads,  which,  being  eafily  deftroyed  by  re- 
maining in  the  liquor,  mull  neceflarily  fuffer  the  zinc  to  fall, 
and  along  with  it  the  new  metal  which  covers  them.  I 
.«;  therefore 
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therefore  fubftituted  for  tbefe  threads  a  piece  of  brafs  wire 
•which  appeared  to  me  to  unite  all  the  neceflary  conditions, 
both  on  account  of  its  ftrength,  and  the  property  it  has  as 
containing  zinc  to  exercife  its  attraction  on  the  acetite  of 
lead.  A  fecond  inconvenience  arifes  in  ftricTtly  following  the 
procefs  above  defcribed.  It  often  happens,  when  the  fize  of 
the  piece  of  zinc  is  too  large,  or  when  the  veflel  is  not  ex- 
actly of  the  proper  form,  that  the  decompofition  takes  place 
with  great  rapidity ;  each  molecula  of  the  new  metal  proceeds 
immediately  to  the  zinc,  adheres  to  it  in  a  confufed  manner, 
and  at  the  end  of  two  or  three  days,  and  fometimes  of  twenty- 
four  hour?,  the  crvftallized  portion  fuddenly  detaches  itfelf 
and  is  precipitated  to  the  bottom  of  the  veflel  to  give  place  to 
a  new  ervftallizatiou.  The  procefs  is  then  divided  into  fe- 
veral  periods,  which  appears  to  be  a  matter  of  indifference  in 
a  chemical  point  of  view,  but  greatly  leffens  the  intereft  ex- 
cited bv  this  curious  experiment. 

I  ob\iated  this  inconvenience  by  fixing,  in  a  perpendicular 
direction,  to  the  lower  part  of  the  piece  of  zinc,  the  fame 
brafs  wires  twilled  into  a  fpiral  form,  and  difpofed  in  fuch  a 
manner  as  to  be  about  three  centimetres  diltant  from  the 
bottom  of  the  veffel. 

By  adopting  this  modification,  as  each  molecula  of  the 
zinc  formed  a  portion  of  the  brafs,  the  furface  of  which  was 
in  contact  with  the  faturation,  it  became  covered  with  a 
great  number  of  fmall,  brilliant,  metallic  laminag,  difpofed  at 
firft  alternately  and  horizontally,  and  then  crofling  each  other 
in  every  direction  *. 

When  it  is  required  that  the  brafs,  though  covered  with 
metal,  (hould  retain  the  forms  it  has  firft  acquired,  it  will  be 
proper  to  diminifh  the  quantity  of  the  acetite  of  lead. 

About  fix  months  ago,  I  repeated  this  experiment  with 
common  and  with  diftilled  water,  in  cfder  that  I  might  exa- 
mine the  products.  The  refult  of  this  examination  is  as  fol- 
lows : 

Having  felected  two  glafs  ]ars  of  equal  capacity,  I  intro- 
duced into  each  four  decagrammes  of  very  pure  cryftallized 
acetite  of  lead. 

The  two  veflfels  having  been  marked  No.  I.  and  TL,  I 
poured  into  the  firft  54  decigrammes  of  common  water,  and 
as  much  di Hilled   water  into  the  fecond.     Thefe  quantities 

*  The  confirmation  of  thefe  laminse  is  fubje£t  to  an  infinite  variety, 
which  kern-,  to  depend,  ift,  On  the  form  and  different  dimenfions  of  the 
veflel  in  which  the  experiment  is  performed:  zd,  And  perhaps  aifo  on 
regular  quantities  of  the  zinc  and  acetite  of  lead  employed.  I  have  leva 
the  h;min?e  fornetfrtfti  circular,  fometimes  hexagonal,  and  fometimes  aifo 
affecting  the  %-..rr  of  a  leaf  of  fern  or  of  oak, 

were 
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were  fufficirnt  to  fill  each  jar  to  the  commencement  of  the 
neck,  the  height  of  which  was  ah  out  three  centimetres.  I 
then  fixed  to  two  pieces  of  cork  deltined  to  dole  the  mouths 
of  the  jars  a  hit  of  jjme  weighing  22-9456  grammes  (fix  gres) 
by  means  of  a  piece  of  brafe  wire  exceedingly  fine,  bul  o£ 
fueh  a  length  as  to  allow  the  metal  to  be  immerfed  onlv  tome 
millimetres  in  the  (olution. 

I  then  adjuhed,  and  luted  to  the  aperture  of  each  vefiM,  a 
bent  tube,  which  proceeded  under  the  receiver  of  a  pneu- 
matic tub.  Thefe  two  experiments,  begun  on  the  29th  of 
Thermidor,  year  9,  the  ceniior;ide  thermometer  being  at  t4J 
above  zero,  exhibited  the  following  phamomena. 

Six  hours  after  the  apparatus  was  arranged,  the  jar  No*,  I. 
was  f'til!  fomewhat  turbid,  while  that  of  No.  II.  was  tranf- 
parent,  and  the  whole  fupcrabundant  lait,  after  the  laturation 
of  the  liquor,  was  entirely  precipitated.  At  this  peric  !  the 
zinc  in  the  fecond  jar  was  covered  with  fmail  metallic  i.ales, 
which  could  not  he  perceived  in  the  fir  it. 

Next  day  both  liquors  were  nerfee'lv  tra nf parent,  and  the 
decompofition  ieemed  to  have  made  iqual  proorefs  in  both 
veflels.  1  only  remarked,  that  the  imeii^r  fides  of  the  jar 
No.  I.  were  lined  with  a  whiiifh  (aline  ftralum,  which  ex- 
tended from  the  middle  of  the  veffel  to  the  bottom.  The 
fmall  fcales  adhering  to  the  fides  and  bottom  of  the  piece  of 
zinc,  by  increafing  in  volume,  had  affumed  the  form  of  a 
Jeaf  of  fern  in  the  jar  No.  I.,  and  was  exceedingly  delicate  in 
No.  IT. 

I  obferved  alfo  at  the  upper  furface  of  the  bit  of  zinc  a  kind 
of  metallic  mofs  *,  having  that  livid  rdpect  which  charac- 
terizes plates  of  lead  cxpoied  for  ferae  time  to  the  contact  of 
the  air.  The  faline  itraium  of  No.  I.  daily  decrealed  to  the 
eighth,  when  it  entirely  disappeared.  In  the  courle  or  thefe 
two  experiments  there  was  difengaged  a  very  lmall  portion  of 
claftic  fluid,  which  when  examined  was  found  to  be  atmo- 
spheric air.  The  quantity  of  this  air  appeared  to  be  more 
confiderable  in  the  apparatus  marked  No.  I.;  and  this  ap- 
peared to  me  to  arife  from  the  common  water  employed, 
which  always  contains  more  or  lefs  of  it.  The  remainder  of 
the  operation  exhibited  nothing  remarkable  but  an  inereafe 
m  the  volume  of  the  reduced  metal  until  the  period  of  the 

*  This  metallic  mofs  in  a  tree  of  Saturn,  prepared  a  year  before,  was 
found  to  be  covered  by  a  vcrv  fine  red  powder,  which  occupied  both  the 
furfacc  of  the  zinc  r.nd  that  of  a  portion  of  the  undeco  cetite  of 

lead  which  covered   the   horizontal   bottom  of  the  glafs  veifel.     1  £| 
this  red  powder  a?  produced  by  carburet  of  iron, from  which  zinc  is.  newr 
tree,   and  which  during  the  operation  has  beeu  earned  to  the  ftate  of  car- 
bonate. 

decompo- 
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decompoution,  which  took  place  in  the  experiment  with  di- 
ftUled  water  on  the  16th  of  Fructidor,  year  9,  and  in  that 
with  common  water  on  the  24th  of  the  fame  month.  Daring 
the  whole  time  the  temperature  varied  only  one  or  two  de- 
grees. 

As  the  refults  appeared  to  he  the  fame  in  regard  to  the 
reft  of  the  operation,  I  thai]  proceed  to  examine  the  experi- 
ment made  with  dim  lied  water. 

iff.,  The  piece  of  zinc,  weighing  2TC)\^6  grammes  before 
its  imraerfion  in  the  liquor,  was  completely  freed  from  ail 
the  metal  with  which  it  was  covered.  In  this  ftate  it  weighed 
no  more  than  159:545  grammes  (4  gros  12  grains).  Its  fur- 
lace  was  covered  with  a  gray  pulverulent  iiratum,  the  greater 
part  of  which  (nil  retained  its  metallic  brilliancy,  while  the 
other  fcemed  to  have  undergone  a  commencement  of  oxida- 
tion. When  entirely  need  from  this  ftratum,  which  could 
be  eafily  detached  with  die  finger,  and  which  appeared  tome 
to  be  nothing  but  zinc,  having  i;s  molecule  in  part  Sepa- 
rated, it  was  reduced  to  the  weight  or  i3'3oo  gramn.es 
(3  gros  37  grams). 

2d,  The  portion  of  the  new  metallic  allov,  zmc  and  lead  *, 
arifino;  from  the  decompolition  of  the  aeetite,  was  wafhed 
feveral  times  in  di Allied  water.  Being  tubjected  to  the  action 
of  a  good  pre!-,  and  then  to  gradi;^  ion  on -a  piece  of 

heel,  it  poflefTed  greater  ductility  than  lead  alone.  When 
dried  in  cioi'e  velVels,  and  then  expoied  to  hidden  heat  in  an 
iron  fpoon.  a  portion  of  it  was  Ipeediiv  converted  into  a 
miui  veilow  oxide.  The  oilier  portion,  reduced  without 
any  addition,  furniihed  a  Imall  metallic  button  of  the  weight 
ot  9^0183  grammes  (2  gros  38  grains),  and  containing  zinc, 
but  much  lei's  weight  for  weight  than  was  contained  in  the 
above  matter  before  it  was  heated. 

I  mutt  obferve,  that,  notwithstanding  all  the  precautions 
which  I  took  to  feparate,  either  bv  the  help  of  a  prefs  and 
utilized  paper,  or  by  deficcation,  all  the  water  interpofed  be- 
tween the  molecule  of  the  metal,  I  was  not  able  to  fucceed. 
It  appears  probable,  that  under  this  circumftance  the  fpeedy 
oxidation  of  the  new  metallic  alloy  was  owing,  lit,  To  the 
decompolition  of  the  lail  molecular  of  water,  which  could 
not  be  entirely  expelled  :  2d,  To  tlie  pretence  of  the  atmo- 
fpheric  air  of  the  veffels  :  3d,  To  the  contact  and  decompoli- 
tion of  the  fame  fluid  during  the  fufion  of  the  metal. 

*  The  formation  of  this  metallic  aHoy  -;rees  with  the  experiments  of 
V  lelin,  from  which  it  re  lb  Its,  tint  in  feveral  cafes,  when  a  metal  is 
precioitated  from  its  iolution  by  another,  the  pricipitated  metal  partakes 
in  foiae  degr  e  of  the  precipitant.  This  phaenorr.enon  takes  place  in_par- 
tic-lar  dotting  the  precipitgrion  of  t'..e  v.  h,t:  metals  hy  zinc. 

Examination* 
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Examination  of  the  Liquor  with  fome  "Reagents. 

lit,  The  liquor  taken  from  the  jar  was  eolourlefs  and  per- 
fectly tranlparent. 

ad,  It  gave  a  ttrong  green  tint  to  blue  vegetable  colours. 

3d,  When  tried  with  very  pure  fulphuric  acid  it  formed 
no  precipitate,  which  convinced  me  that  it  held  in  folution 
no  lead. 

4th,  A  portion  properly  evaporated  furnifhed  fmall  cryftals 
of  acetite  of  zinc  in  argenteous  leaves,  which  affe&ed  no  re- 
gular form. 

5th,  Ammonia  produced  in  it  a  white  flaky  precipitate, 
not  very  abundant.  At  the  moment  even  of  contact  there 
is  emitted  a  ftrong  odour  of  flour  paite,  which  is  fpeedily  dif- 
fipated  by  agitation. 

6th,  This  precipitate  at  the  end  of  fome  hours  had  ac- 
quired a  femi-gelatinous  confidence,  and  the  addition  of  a 
new  quantity  ol  alkali  rediffolved  it  in  part. 

7th,  The  carbonates  of  potafh.  foe' a,  and  ammonia,  formed 
in  it  white  precipitates  more  or  lets  abundant. 

8th,  Lime  water  recently  prepared  precipitated  from  it  the 
zinc  in  the  ftate  of  a  white  oxide,  paler  and  more  homoge- 
neous than  the  preceding. 

9th,  The  precipitate  obtained  by  carbonate  of  potafh, 
warned  feveral  times  with  diftilled  water,  and  carefully  dried, 
was  exceedingly  white  and  light. 

joth,  Being  brought  into  contact  with  concentrated  ful- 
phurous  acid,  it  diflblved  in  it  completely,  wiih  a  difengage- 
ment  of  carbonic  acid,  and  a  total  difappearance  of  the  ful- 
phurous  odour ;  which  fecms  to  fhow  a  very  great  relation 
between  the  new  fait  refulting  from  this  combination  and  the 
fulphate  of  zinc,  for  the  difcovery  of  which  we  are  indebted 
to  Vauquelin  and  Fourcroy. 

RECAPITULATION. 

It  refults  from  thefe  fa&s,  1  ft,  That  the  decompofition  of 
the  acetite  of  lead  by  zinc  exhibits  feveral  phenomena  not 
obferved  in  that  of  other  falts  and  metallic  folutions  by  the 
fame  metal. 

2d,  That  diflilled  water  fcems  to  favour  this  decompofition, 
as  it  is  effected  in  that  fluid  a  third  fooner  than  in  common 
water. 

3d,  That  common  wafer  may,  however,  be  preferable  in 
experiments  of  mere  curiofitv,  as  it  checks  the  decompofing 
a£lion  of  the  zinc,  and  difpofes  the  metallic  moleculae  to  af- 
fime  that  arrangement  which  is  peculiar  to  them;  a  phae- 
norrenon  which  agrees  with  t.h^e  laws  of  cryflallization. 

I  (hall  terminate  thefe  obfervations  by  propofing  to  the 
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College  of  Pharmacv  to  adopt  among  its  experiments,  which 
form  a  part  of  its  annual  public  courie  of  chemiftry,  the  tree 
of  Saturn,  as  proper  for  proving  in  a  precife  manner  theftrong 
attraction  of  zinc  for  oxygen i  This  experiment,  which  is  not 
very  expenfive,  ahvavs  fucceecis,  and  deferves  a  place  in  mi- 
neralogical  cabinets  along  with  the  tree  of  Diana. 
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HE  meetings  of  the  12th  and  jc,th  of  IS  lav  vvere  occu- 
pied by  the  reading  of  a  paper,  by  Mr.  Chenevix,  on  a  me- 
tallic fubitance,  of  which  we  have  fpoken  in  our  la  It  Number. 
It  was  announced  to  the  public  bv  its  author  as  a  new  fimple 
metal  Jul  generis,  under  the  title  of  Palladium,  or  new  Silver. 

Mr.  Chenevix  made  a  number  of  experiments  on  this  fub- 
ftance,  and  found  that,  in  molt  refpects,  it  was  really  different 
from  all  the  known  metallic  bodies.  In  a  few,  however,  it 
bore  fome  reiemblance  to  platina.  But  it  was  not  poffibleto 
conceive  that  platina  could  be  reduced  to  the  fpecific  gravity 
of  1  rS;  could  be  fuiible  at  fo  moderate  a  heat;  could  com- 
bine with  fulphur ;  could  be  diifolved  by  nitric  acid,  and  be 
precipitated  by  green  fulphate  of  iron.  Thefe  are  the  pro- 
perties mentioned  in  the  printed  notice  we  received  laft 
month,  and  which  we  inierted  in  our  Journal.  Mr.  Che- 
nevix found  them  to  be  truly  Itated. 

Reflecting,  however,  upon  the  extraordinary  anomalies  that 
happen  when  fubftances  are  united,  it  occurred  to  him  that 
fome  metal  might  fo  far  influence  platina  as  to  promote  its 
precipitation  by  green  fulphate  of  iron,  and  be  itfelf  drawn 
down  along  with  it.  Mercury  was  the  firlt  that  prefented 
itfelf  to  his  mind,  as  the  molt  eafily  reduced.  He  poured  a 
foluiion  of  green  fulphate  of  iron  into  a  foiution  of  platina: 
no  precipitate.  Into  a  foiution  of  muriate  of  mercury:  119 
precipitate.  He  mixed  the  two  folutions,  and  a  precipitate, 
exactly  relembling  that  produced  in  palladium,  immediately 
enfucd.  He  reduced  this  precipitate;  and,  after  feveral  trials, 
at  length  fucceeded  in  obtaining  a  fubitance  exa&lv  fimilar 
to  palladium.  From  all  his  experiments,  which  are  much 
too  numerous  for  this  extract,  Mr.  Chenevix  does  not  hefitate 
to  pronounce  palladium  to  be  a  fcandalous  impofition,  and 
an  attempt  to  defraud-  the  public  as  well  as  to  difgrace  fcience. 

From  lynthefis  and  anaMis  it  appears  that  palladium  of 
the  fpecific.  gravity  of  1  i'ij  contains  about  one-third  of  mer- 
cury; and  when  of  the  fpecific  gravity  of  12-5,  about  one- 
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fourth.  As  the  quantity  of  this  metal  diminifhe?,  the  fprcific 
gravity  inereefes;  the  ductility  is  lefs ;  and  after  12*5  it  be- 
gins to  he  no  longer  acted  upon  bv  nitric  acid. 

Mr.  Chencvix  gives  many  methods  for  preparing  a  filb- 
ftance  fimilar  to  pal!  adium  ;  but  the  following  is  the  1*  all 
liable  to  fail  : — Take  a  certain  quantity  of  platina,  reduced 
from  the  triple ammuniacai  fait,  and  difTolve  it  in  nilro-tnu- 
ri3tic  acid  :  add  fomething  more  than  twice  the  weight  of 
the  platina  of  red  oxide  of  mercury,  and  take  particular  care 
to  faturate  all  excefs  of  acid  :  then  pour  it  into  a  folution,  alfo 
faturated,  of  green  fulphatc  of  iron;  heat  the  mixture,  and 
a  black  precipitate  will  be  formed  after  fome  time.  This  pre- 
cipitate weighs  rather  more  than  two  and  a  half  the  original 
quantity  of  the  platina;  but,  expofed  to  a  red  heat,  a  part  of 
the  mercury  is  volatilized.  Fated  at  a  ftronger  heat,  it  yields 
a  metallic  button,  which  in  ditferent  experiments  gives  a  dif- 
ferent fpecific  gravity.  This  experiment  is  of  a  very  delicate 
nature,  and  does  not  always  fucceed  ;  and  Mr.  Chencvix 
recommends  perfevcranceand  repeated  trials  to  all  who  would 
form  palladium.  It  is  not  often  to  be  obtained  of  the  exa6l 
fpecific  gravity  announced  by  the  author  of  the  fraudulent 
advertifement ;  and  ihe  fpeeiric  gravity  is  not  conftantlv  the 
fame  in  all  his  fpecimens.  The  difficulty  is,  to  unite  a  fuffi- 
ciently  lame  portion  of  mercury  with  the  platina  to  produce 
perfect  palladium.  It  may  be  obtained  by  this  method  ag 
low  as  10-5,  fometimes  as  high  as  15.  Mr.  Chcnevix  men- 
tions fome  methods  of  combining  platina  and  mercury  in  the 
dry  way,  fuch  as  count  Mumin  Puikin's  amalgam  fufing  with 
cinnabar,  lime,  and  borax,  Sec. 

He  then  relates  fome  experiments  upon  platina  ;  upon  its 
oxides,  which  are  two,  viz.  one  of  7  the  other  of  13  per  cent, 
of  oxviren  ;  upon  the  affinities  of  the  oxide  for  the  acid  and 
aromatic  falts  formed  bv  them.  He  gives  numerous  exam- 
ples of  the  affinities  of  metals  for  each  other  ;  and  of  anoma- 
lous precipitations,  when  two  or  more  metals  are  prefent  in 
the  fame  folution.  fie  favs,  that  the  fixation  of  mercury  by 
platina,  together  with  other  fads  related  in  this  paper,  will 
tend  to  make  us  particularly  cautious  in  pronouncing  upon 
dilcoveries  of  fuppolcd  new  metals,  and  promote  fcepticifm 
even  upon  our  preient  knowledge.  He  adduces  iuftanccs  of 
the  difference  that  exiits  between  a  folution  of  platina  and  a 
folution  of  mercury  merely  mixed,  and  a  lolution  of  theft 
metals  after  they  have  been  united.  In  the  former  cafe  they 
are  eaiily  feparaied  ;  in  the  latter  there  is  no  method  of  com- 
pletely difuniting  them.  He  concludes  with  a  curious  (iatc- 
ment  of  the  approximation  of  feveral  metals  and  of  fcveial 
earths  to  each  other  in  i.heir  chemical  properties,  which  fol- 
7  1W 
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low  the  dire&  order  of  their  tendency  to  enter  into  faline 
combination. 

The  whole  of  the  fafts  related  in  this  paper  are  of  the 
highelt  intereft  to  the  fcienee,  as  they  prove  to  what  a  degree 
the  properties  of  ft  mole  bodies,  hitherto  thought  to  be  un- 
combinable,  mav  be  altered  when  they  are  united;  and  (how 
the  difficulties  that  attend  our  pronouncing  as  to  the  fimpli- 
city  or  the  compofiiion  of  any  fubftance,  whatever  be  the 
character  that  diitingnifh  it  in  chemical  experiments. 

ROYAL  SOCIETY  OF  GOTTINGEN. 

The  Mathematical  Clais  of  this  Society  has  propofed  the 
following  prize  queftion,  the  prize  for  which  is  to  be  ad- 
judged in  the  month  of  November  1803: 

As  it  is  of  great  importaive  in  pvrometrie  difquifitions  as 
well  as  in  the  application  of  them,  and  alfo  in  making  re- 
fearches  in  regard  to  the  nature  of  lisrht  and  heat,  to  ascer- 
tain the  various  degrees  of  heat  which  different  fubftances, 
fooner  or  later,  acquire  when  expofed  to  the  folar  rays ;  and, 
as  little  certain  information  has  hitherto  been  acquired  on 
this  fubject ,  the  fociety  recommends  it  to  the  care  and  atten- 
tion of  philofophers. 

](t,  To  invetiigate  bv  nice  experiments,  and  by  calcula- 
tion founded  on  them,  in  what  manner  bodies  of  different 
fubitances,  but  of  the  fame  figure  and  volume,  (ulobesof  an 
inch  diameter  will,  perhaps,  be  belt  for  this  purpofe,)  are 
heated  by  the  folar  rays  under  the  fame  (late  of  the  atmo- 
fphere,  the  fame  intenfity  of  light,  and  the  fame  initial  tem- 
perament during  each  minute  of  obiervation,  &c. 

2d,  To  determine^  either  by  direct  obfervation,  which  is 
chiefly  delired,  or  from  the  obferved  law  of  the  increafing 
heat,  to  what  degree  of  temperament  anv  bndv  taken  at  the 
end  of  the  experiment,  that  is,  when  the  uacreafe  of  the  heat 
ceales,  would  have  attained. 

The  Historical  Clafs  has  propofed  the  following  queftion, 
the  prize  for  which  is  to  be  adjudged  in  the  month  of  No- 
vember 1804: 

As  many  obfervations  have  been  carefully  made  by  the 
old  and  by  modern  philosophers,  particularly  fince  the  J 6th 
century,  in  regard  to  meteors;  as  various  ingenious  opinions 
have  been  given  refpe&iug  their  origin  and  nature,  and  the 
laws  to  which  they  are  fubje£t$  and  as  many  things  1 

occur  in  thefe  which  might  be  of  utility  to  improve  meieor- 
ology,  or  which  at  leaft  may  be  worthy  of  further  examina- 
tion, the  fociety  requires  a  continued  accurate  hiftory  of 
meteorology  from  the  fir  ft  attempts  of  the  Greeks  and  Ro- 
mans in  this  kind  of  ftudy  down  to  the  preferit  period. 

The  fociety,  however,  by  no  means  cfenres  that  the  com- 
petitors 
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petitors  will  include  in  it  any  of  thofe  opinions  of  the  antient. 
or  modern  writers  which,  being  founded  on  fuperftition  or 
ignorance,  would  excite  only  difguft.  It  rather  withes  that 
they  would  fele£t,  explain,  and  examine  the  opinions  of 
Ariftotle,  Theophraftus,  Pliny,  Seneca  and  Ptolemy,  among 
the  antients,  and  thofe  of  the  philofophers  of  the  i6ih  and 
1 8th  centuries,  particularly  Telefius,Patricius, Bruno,  lord  Ba- 
con, Kepler,  Gaflendi,  and  Defcartes,  a  knowledge  of  which 
may  be  of  ufe  to  meteorology  at  prefent:  it  requires  alfo, 
that  the  manner  in  which  the  obiervations  were  made,  find 
the  inftruments  employed,  may  be  briefly  defcribed,  marking 
at  the  fame  time  the  climate.  An  inquiry  may  alfo  be  made 
refpeeting  the  origin  of  that  opinion,  which  became  fo  pre- 
valent, in  regard  to  the  influence  of  the  planets  on  meteors : 
and,  in  the  lalt  place,  the  author  may  briefly  and  generally 
determine  how  far  we  can  approach  nearer  to  the  truth  by 
improving  phytical  aftronomy  and  meteorology. 

The  prize  for  each  of  thefe  queftions  is  fifty  ducats,  and 
the  memoirs  mud  be  tranfmitted  to  the  fociety  before  the 
month  of  September  each  year. 

GALVANIC  SOCIETY,    PARIS. 

Galvanic  fa&s,  in  proportion  as  they  are  accumulated, 
afford  a  hope  of  the  happieft  refults  being  foon  obtained  from 
the  application  of  this  ttimulus.  Thofe  which  we  are  here 
about  to  detail  relate  partly  to  theory  and  partly  to  the  me- 
dical emplovment  of  this  fluid. 

In  a  late  fitting  of  the  Galvanic  Society,  C.  Gautherot 
mentioned  an  obfervation  made  by  him  anterior  to  that  pe- 
riod, which  was  both  curious  in  itfelf,  and  of  importance,  on 
account  of  the  inductions  that  may  be  drawn  from  it.  As  it 
is  neceflary  to  be  known  before  a  proper  opinion  can  be 
formed  of  thofe  by  which  it  was  accompanied,  we  think  it 
proper  to  lay  before  the  reader  the  two  following  experiments : 
Experiment  I. 

The  perfon  who  performs  this  experiment  places  in  his 
mouth  the  upper  ends  of  two  wires  of  platina,  or  of  any  other 
metal  not  oxidable,  and  immediately  brings  the  other  two 
ends  into  contact  with  the  two  extremities  of  a  weak  Gal- 
vanic apparatus,  to  afeertain  the  degree  of  its  influence.  When 
this  arrangement  has  been  made,  the  perfon  will  experience 
an  efFeflr.  more  or  lefs  remarkable,  according  as  the  tongue  is 
i  or  lefs  exercifed  in  perceiving  the  peculiar  favour  of  the 

•    .  ;'   id.     But  if  he  places  thefe  two  ends  of  the  pla- 

e  upon  the  other  without  deranging  thofe  placed 
he  will  again  experience,  though  in  a  weaker 
ion  of  the  favour. 

Experiment 
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Experiment  II, 

If  the  Galvanic  anparatus  has  produced  onlv  a  minimum  of 
effect,  which  muft  be  the  cafe,  ift,  When  the  apparatus  con- 
lilts  of  only  one  ftory  ;  2d,  When  the  fubftances  which  c  m- 
pofe  this  ftorv  are  bv  their  nature  not  much  calculated  for  de- 
veloping the  Galvanic  effect,  or  when  they  can  produce  it 
only  in  the  weakeft  degree;  it  may  happen  under  both  thefe 
circumftances  that  the  organ  of  tafte  will  not  be  arfected  bv 
any  favour.  But  in  this  cafe  it  will  be  fufftcient  to  let  the  two 
lower  ends  of  the  piatina  wires  reft  for  a  moment  on  the  two 
extremities  of  the  apparatus,  and  then  to  apply  thefe  two  wires 
to  each  other  without  deranging  their  extremities,  which  are 
placed  in  the  mouth.  This  new  contact  will  neceffarilv  pro- 
duce a  more  intenfe  effect  than  the  former,  and  if  it  be  re- 
quired to  increafe  it  iiill  further,  it  mav  be  done  by  applying 
alternately  the  lower  ends  of  the  piatina  wires,  lirft  to  the  two 
extremities  of  the  batterv,  and  then  to  each  other.  Thefe 
repeated  contacts  will  develop  the  peculiar  favour  of  the  fluid, 
which  is  the  certain  fign  of  its  influence. 

This  ingenious  procefs,  then,  puts  the  tongue,  that  dif- 
pofable   inftrument,    in    poffefiion    of  a   new   gal% 
which,  as  appears  to  us,   will  be  to  Galvanifm  what  Volu's 
condenfer  is  to  electricity,  fince  by  its  means  the  flighteft 
fhades  of  the  Galvanic  effect  mav  be  detected. 

C.  Nauche,  prefident  of  the  fociety,  in  the  fame  fitting 
communicated  fo'me  facts  in  regard  to  the  medical  applica- 
tion of  Galvanifm  in  cafes  of  hemiplegia.  It  refults  from 
them,  that  the  means  of  giving  a  ftrong  ftimulus  to  the  parts 
affected,  fuch  as  the  hand  or  leg-  fur  example,  is,  to  make 
one  of  the  extremities  of  the  pile  to  communicate  with  the 
former,  and  the  other  extremity-  with  the  fpinal  apophyfes  of 
the  fixth  and  feventh  cervical  vertebrae.  It  the  leg  be  af- 
fected, the  foot  and  twelfth  dorfal  vertebra  muft  be  made  to 
communicate  with  the  two  extremities  of  the  pile.  The  vital 
action  will  then  feem  to  be  conveyed  as  if  by  undulation  to 
all  the  mufcular  organs  in  order  to  reftore  motion. 

The  prefident  obferved  alfo,  that  in  cafes  of  great  extremity, 
where  it  is  necefTarv  to  increafe  in  an  extraordinary  degree 
the  excitement  of  the  organic  forces,  one  extremity  of  the 
pile  muft  be  brought  into  communication  with  the  iummit 
of  the  vertebral  column,  and  the  other  with  the  fpinal  apo- 
phyfes of  the  flrlt  lumbar  vertebrae.  The  patient  fubjected 
to  this  experiment  will  perceive  tlafhes,  certain  favours  and 
fenfations,  more  or  lefs  painful,  in  the  fiomach,  in  the  in- 
testinal canal,  and  in  the  vilcera  of  the  bread  and  the  abdo- 
men. The  mufcles  of  the  trunk  and  thofe  of  the  extremities 
will  be  violentlv  contracted. 
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A  fa&  no  lefs  important,  and  which  he  confirmed  alio,  is, 
that  the  application  of  Galvanifm  increafes  in  a  particular 
manner  the  action  of  the  parotid,  the  lachrymal,  and  max- 
illary glands,  that  of  the  kidneys  and  of  the  whole  lymphatic 
fyftem.  To  produce  this  action  the  apparatus  mutt  be  di- 
rected, not  to  the  glandulous  organs,  but  as  much  as  poffible 
to  the  origin  of  the  nervous  trunks  which  distribute  them- 
felvcs  thither. 

Jt  may  be  readily  conceived  what  advantage  fkilful  anato- 
mists may  derive  from  an  application  of  Galvanifm  to  the  dif- 
ferent Syltems  of  the  animal  economy,  efpecially  if  to  ana- 
tomical knowledge  they  unite  a  thorough  acquaintance  with 
the  theory  of  rational  medicine.  Tourlet. 


LXVI.  Intelligence  and  Mifcellaneous  Articles. 

MINING. 

X  HE  mines  of  Cornwall  and  its  neighbourhood  now  yield 
fo  large  a  part  of  the  metals  fo  valuable  to  the  arts,  copper 
and  tin,  of  all  that  the  world  produces  of  thefe  fubftances, 
that  the  prefent  State,  and  probable  future  one  of  produftive- 
nefs  is  highly  interesting  to  thofe  connected  with  the  ufeful 
manufactures. 

Tin  though  the  oldeft  object  of  the  miner's  fearch  in 
Cornwall,  now  employs  by  far  the  leffer  number  of  hands 
and  amount  of  capital.;  the  quantity  raifed  of  courfe  is  much 
di  mini  (bed.  Generally  fpeaking,  the  tin  mines  have  not  been 
found  to  hold  their  r'ichnefs  to  fo  great  a  depth  beneath  the 
furface  as  copper  feems  to  do;  confequently  many,  which 
were  highly  productive  mines  of  this  metal,  now  are  flopped, 
or  are  worked  to  little  advantage. 

Polgooth,  the  greateft  tin  mine  now  in  the  world,  though 
it  produces  large~quantities  of  ore,  yet  it  is  attended  with  fo 
great  an  expenfe  from  its  depth,  that  is  understood  to  pay 
the  adventurers  now  but  very  little  profit.  A  report  of  cobalt 
beincr  found  in  this  mine  has  been  heard,  but  we  do  not 
know  whether  it  is  entitled  to  credit;  we  wifli  it  may,  but, 
as  far  as  we  have  had  opportunities  of  judging  of  the  mine- 
rals produced  in  this  district,  it  does  not  appear  to  us  pro- 
bable that  thefe  fcarcer  ones  will  be  found  in  quantities  fnffi- 
cicnt  to  repay  anv  great  expenfe  in  fearching  for  them.  The 
tin  mines  in  the  weftern  part  of  the  county,  between  Pen- 
zance and  the  Land's  End,  are  doing  well  for  their  proprie- 
tors in  general ;  and  though  they  have  for  a  few  years  pro- 
duced but  little,  they  now  are  throwing  up  good  quantities 
of  ore.  Jhc 


mio  Maq.IlJ.  \\     \ 


Lowry  sculp- 


$ 


(I 

^5     •       > 


' 


FIG.  2. 


ThOo.2Liq.IlJV.Vol.JDr. 


JFio . 


{■Aprils 


(Mm 


''" ijfi^        :ipkl         :H^.  •*&-  *^*3» 


jeMlo.lLut  PIT.  Vol.XV. 


ill? 


Fi4- 


ftfc.%.  PI  TIL.  ValJjr. 


XY3IPH.-EA    carndea 


Antiquities,  37  * 

The  quality  of  the  metal  lately  brought  to  market  has  been 
found,  we  understand,  much  inferior  to  what  it  ought  to  be  : 
this  may  be  accounted  for  in  the  following  way: — Grain  tin 
particularly  has  bfcen  greatly  in  demand;  in  order  to  get  more 
of  the  metal  under  this  form  the  frnelters  have  of  late  applied 
ores  to  produce  it  from,  which  are  generally  underftood  not 
to  be  fufficiently  free  from  other  metals  for  this  purpofe,  and 
thus  the  grain  tin,  though  increafed  in  quantity,  has  been  lefs 
pure  :  at  the  fame  time  the  common  tin,  being  robbed  of  the 
better  part  of  the  ores  from  which  that  has  generally  been 
fmelted,  has  fu  fife  red  a  like  degradation  in  quality.  It  is  to 
be  hoped  that  the  frnelters  will  fee  very  foon  their  true  intereft 
in  this  refpeel,  and  that  the  rifk  of  injuring  the  trade  may 
no  longer  be  continued  for  the  profpect  of  temporary  gain. 

The  quantity  of  copper  produced  has  not  much  fluctuated 
of  late,  though  on  the  whole  it  may  be  expected,  unlefs  un- 
looked-for difooveries  be  made,  to  leflfen  ;  as  feveral  large 
mines  have  already  flopped,  the  produce  not  being  fufficient 
to  counterbalance  the  enormous  outgoings  their  great  depth 
occafioned.  Some  other  mines  that  have  for  many  years, 
and  even  of  late,  produced  almoft  as  much  as  any  in  this 
part  of  the  world,  are  expected  foon  to  be  abandoned,  partly 
for  the  reafon  above  ftated,  and  partly  becaufe  they  have 
failed  in  quantity  of  ore  in  the  lode  or  vein.  On  the  other 
hand,  fome  mines  have  bettered  in  their  profpeets  :  Dolevath, 
after  having  been  brought  into  work  at  an  enormous  expenfe, 
has  afforded  a  courfe  of  copper  of  great  magnitude,  and 
though  the  ore  is  not  rich  in  proportion  of  metal,  yet  its 
quantity  is  large  enough  to  make  this  difcovery  highly  valua- 
ble. Wheal  Towan,  in  St.  Agnes,  continues  its  productive 
ftate;  and  Wheal  Crowndale,  near  Taviltock  in  Devon,  is 
yielding  a  great  deal  of  copper  ore  from  a  fmall  depth  under 
the  furface. 

Like  tin,  it  has  been  found  that  copper  is  of  late  inferior 
in  purity  to  what  it  was  formerly,  at  leaft  it  is  afferted  that 
the  (heathing  of  fliips  would  a  few  years  lince  remain  in  ufe 
a  much  longer  time  than  any  that  can  now  be  got  will  do. 
This  probably  arifes  in  both  metals  from  the  fame  caufe, 
from  the  greatnefs  of  the  demand,  which  tempts  the  fmelter 
to  let  improper  alloys  remain  in  a  certain  degree  in  his  me- 
tal ;  but  it  well  becomes  them  to  reflect,  whether  this  may 
not  fooner  than  they  expect  be  the  means  of  deftroying  the 
demand  all  together,  by  driving  the  confumers  to  fome  iubfti- 
tute  which  may  anfwer  their  purpofe  better.  F.  P.  M.S. 
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M.  Grotefend  has  publifhed  an  addition  to  his  explanation 
Bb  3  of 


3/3  Antl^ul: 

of  the  Perfepolitan  Inferiptions.     The  author  thought  it  ne- 
cefiarv  to  prefix  to  this  mun>ir  an  explanation  of  other  larger 
inferiptions,  in  order  tint  an  opinion  mav  be  ealier  formed  of 
it.    In  ihe  lirft  place,  the  alphabet  of  the  wedge- form  writing 
pt  the  firlt  fort  has  two  fundamental  ftrokes,  which  mav  be 
called  the  bow  and  the  arrow,  or  rather  the  child  and  the 
rule.      It  appears  to  have  been   invented  chiefly  for  lapidary 
inferiptions.     It  has  no  round  ftrokes,  and  is  not  only  very 
convenient  for  that  purpofe,  but  very  beautiful,  on  account 
of  its  fimple  and  regular  compofuion.     The  author  mentions 
as  particular  properties  of  this  alphabet:   ill,  The  principal 
ftrokes  of  the  letters  are  perpendicular ;  the  horizontal  are 
the  acceffory  ftrokes.     The  latter  are  always  on  one  fide,  or 
over  the  former;  only  in  the  letter  g,  there  are  at  the  top  two 
wedges  which  crofs  each  other.     2d,  The  points  of  the  ar- 
rows, or  wedges,   arc  always  turned   to  the  bottom  or  to  the 
right,   when   the  characters  are  written  proceeding  from  the 
left.    This  pofition  is  natural.     3d,  Each  letter  has  no  more 
than  three  wedges,  or  two  angles,  as  principal  ftrokes,  and  at 
nvft  three  acceffory  ftrokes;   however,  when  an  angle  forms 
the  principal  ftroke,  there  is  at  times  an  acceffory  Itroke  on 
the  other  fide.     4th,  The  angles  and  principal  wedges  are  all 
of  an   equal  height,  only  that  in  two  letters,  m  and  0,  the 
middle  wedge  is  fhorter,  in  order  to  prevent  their  being  con- 
founded with  the  t  and  the  a,  which  are  fimilar.     In  regard 
to  the  tranfverfe,  or  acceffory  ftrokes,  one  of  them  is  often 
Shortened ;  or  one  iiroke,  which  ought  to  be  at  fhe  top,  is  often 
placed  at  the  fide  for  want  of  room.     5th,  In  letters  which 
have  only  one  principal  ftroke,  the  tranfverfe  ftrokes  are  always 
on  one  fide;  where  there  are  two  principal  ftrokes,  the  tranf- 
verfe tlroke-  are  in  general  at  the  top;  where  there  are  three, 
thefe  accelfoiv  fuokes  are  alfo  on  the  fide.     6th,  When  le- 
veral  tranfverie  ftrokes  are  over  one  or  two  principal  ftrokes, 
the  latter  are  fhortened  that  the  letter  mav  not  pals  the  line. 
The  alphabet  itfclf  is  represented   under  a  double  point  of 
view  ;  firft,  according  to  the  compofition  of  the  ftrokes,  w  here 
they  begin  by  the  fimpleft  figijs,  the  wedge  with  one  or  two 
accefforv  ftrokes ;  and  then  according  to  the  order  of  the  let- 
ters of  the  Zendic  alphabet.     In  the  laft  table  of  Anquetil 
the  author  obferved  letters  which  he  thinks  defective,  accord- 
ing to  a  companion  with  the  plates  of  Bruyu  and  Niebuhr. 
In  the  laft  place,  the  author  remarks,  th.it  this  wedge  alpha- 
bet has  no  refemblance  to  any  of  the  know  n  alphabets ;  and 
that  it  woidd  be  vain  to  attempt  to  determine  the  meaning; 
of  the  fmgle  letters  according  to  their  refemblance  with  the 
Zendic  or  other  letters  :  the  author,  however,  finds  that  the 
letters  which  referable  each  other  in  the  Pehlvi  writing  at 

Nakichi 
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Nakfchi   Ruftan,    refemble   each   other   alfo   in  the  wedge 
writing. 

Secondly,  What  the  author  obferves  in  regard  to  the 
Zendic  language  may  be  reduced  to  the  following  objects  : — 
ift,  The  Zendic  among  the  Perfian  dialects  is  what  the  Shan- 
fcrit  is  among  the  dialects  of  the  Hindus,  and  has  a  great  re- 
femblance  to  that  language.  Neither  of  them  is  formed,  but 
they  are  abundant  in  words;  both  have  a  great  many  ele- 
vated vowels,  and,  on  the  other  hand,  have  very  harfh  com- 
binations of  confonants.  The  two  languages  have  alfo  feveral 
things  common  in  the  radical  words  and  in  the  flexions,  and 
are  very  different  from  other  languages.  2d,  The  Zendic 
Jias  a  great  variety  of  grammatical  forms,  and  a  conftruction 
without  rules;  like  the  Greek  and  the  German  it  abounds 
in  compound  words.  The  moft  important  thing  in  this  fec- 
tion  is  an  example  of  the  decfenfion  of  the  noun  taken  from 
inferiptions,  and  which  in  feveral  parts  deviates  from  the  de- 
clenfion  of  Anquetil.  The  lingular,  for  example,  has  in  the 
genitive  and  dative  the  termination  dhe ,  (Anquetil  has  tfebao 
or  ao-,)  the  accufative  has  o,  (Anquetil  has  m,)  e,  and  etfehao, 
(inftead  of  the  bio  and  bietfcha  in  Anquetil.)  Theie  differences 
would  be  ftriking  did  we  not  reflect,  that  the  two  forts  of  de- 
clination are  taken  from  partial  examples,  and  that  we  are 
lefs  acquainted  with  the  Zendic  grammar  than  with  its  dic- 
tionary. 

ASTRONOMY. 

Table  of  the  geocentric  motion  of  the  two  new  planets  for 
June  1803. 
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